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INTRODUCTION 

. The mining iiss ‘6f ‘the United States has long been seyevnae criti- 
cized because of its high rate of accident occurrence, not only as compared 
with other industries of the United States but also with the mining industries 
of other countries, particularly Europe. Statistics, often not strictly com- 
parable, indicate that the &ccident-frequency rate in all mining is currently 
aboyt three times and the accident-severity rate is about seven times as great 
as the average for general’ industrial work in the United States.’ These fig- 
ures are by no means comforting to humanitarian mining men, irrespéctive of 
their status in the industry, and they constitute a challenge that certainly 
cannot contiriue to be ignored much longer. 


The picture becomes much darker when the above statistics are augmented 
with data indicating that on an exposure basis our mines (more particularly 
our coal mines) have accident rates two, three, or even more times as great 
as more or less similar mines in Europe, particularly England, Wales, Belgium, 
France, and Germany. The sting is alleviated to some extent by the knowledge 
that our coal mines produce about 4 to 5 times as mich coal per man day as is 
produced in at least some European mines. However, all of these foreign acci- 
dent statistics should be analyzed carefully before we become very much con- 
cerned about them, because they are not strictly comparable, for several | 
reasons, not the least of which is the fact that foreign methods of compiling 
or recording accident statistics often differ materially from ours. Moreover, 
foreign mining and other conditions are definitely dissimilar to ours in many 
phases, and numerous other factors affect the comparability of foreign mine- 
accident statistics with those of the United States. Unquestionably, it 
Should also be taken into consideration that the accident.rate of the 
lho, 000,000 or more constituting the populace of the United States as a whole 
is mach higher than that of any other major country in the world and is two, 
three, or more times the rate of the European countries that have more favor- 
able mine-accident rates than those of the United States (table 1). Moreover, 
it is significant that the mine-accident-severity rate of British mines is 
about six times the average accident-severity rate of the major industries 
of the British Isles, or but little more favorable than the comparable figures 
in the United States; namely, that mining has an accident severity rate about 
seven times the average of about 30 of the major industries of this country. 
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Venezuela coccecel 
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ee te @ 


Uruguay gsesecece 


Austria eeovecencee Sit 


Netherlands ..... 
Colombia ereeceoes 
Rumania eocececoo! — 
Portugal .cccsesel | 


oe Now Ireland. -eeeee 


mr Ttaly sccsccccecs 

\ : Guatemala oon a eo; 
- Sweden seccececee|, 
- England and Wales| 


Costa -Rica. 


eeacsern 


: fapan. erececesere 
Australia eeonoves 


1/ Excludes deaths due to operations of war. | 
Bf Includes deaths.of military personnel. 
B/ Rate based. on Japanese only, but population apparently included a 


3 g/d evet ore Re Siete 


- Foreign’ and United States accidental-death rates 


Deaths per 
) 100,000 
. {available| population 
eT oy Estonia ecococsee| . . 1937 5 ee 5.5 
29.G7Pinland ...scees| 1940 | 1/47.8 
"29 ,2'> | New peelandicac 19430 4 50.8 
ae ee 29.43 1 penal coccevcet. + LOy ‘52.0 
29.5 : Germany ‘@ebecoces 1939: 2/,4/52.1 
Ce 29.7--+|Un..of.5, Africa, 1939 | 53.2 
3157 ocest 1943. | 6/54.9 
31.8 Spain: eeeerorecene 1944 ) 55.0 


1/35.7 Norway C@cecesece 


—- —— eer 18 322" 
C Trance @oeoeaeeoee8eeedes 1 & 

3 37. yer i Canada. catia, _ 19h5 |. 1/56.6 

2/3864 Belgium wesesece! 1944 57.9 

1/38.9 Argentina eens oe 7) 58.9 

Te) 0 "Chile... eoverepeoe | . , a 59.0 

ho. - Mexico. Sa om) - 60.0 

41.8 UNITED STATES.+../ 4 1/72.7 

ha.4 ‘| Iceland ae a “71.6 

Pe 116.1 


. Formosans end foreigners. 
&. Includes Austria and the Sudentenland. 
‘Based on deaths and population of Europeans: only: 
Includes homicides. | 
(Taken, from Accident Facts, National Sarety Counet1, 1947 tesue.) 


“Notwithstanding the fairly ‘prevalent belief, Pestana largely by’ the loose 
‘use and equally loose interpretation of accident statistics of foreign coun- 
tries as: compared with ours (frequently not even reasonably comparable), that 
the mines of the United States are conducted with less: regard to safety. than 
-in other countries, there is good reason to believe that: safety of the workers 
ts given at least.as mich. consideration in our mines as ‘in: the mines of any 
other ‘nation, -and- that those who are employed in and arotmd our mines enjoy 
safety ‘conditions and precedures as well as Fiber i la with those 
"achieved . in any: other . aca 


It ie ‘still too soon after the war to sbtain poseut ie aati on ‘acci- 
‘dental-death rates for most. countries. In some nations there was interference 
with the work of vital statistics agenciés and lack of adequate medical ser- 
vices: probably resulted in incomplete reporting of deaths during: the war years. 


— ‘Hbwever, prewar death rates appear so obsolete that it is desirable to 
change to more recent (if not entirely satisfactory.) rates where possible. 
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The foregoing table gives the latest available data. The principal qualifi- 
cations are stated in the footnotes, but space limitations do not permit a 
statement of every difference in methods of Giegeaacerson or inclusiveness. 


Except where specified otherwise, the eacea for war years include deaths 
of civilians and military personnel due to operations of war. 


That the coal-mining industry has progressed in preventing accidents is 
evident from the fact that coal mining has reduced its fatality rate much 
faster and farther than the entire country has reduced its fatadl-accident 
rate. In 1911 the fatality rate of the United States per 100,000 population 
was 64,7, and in 1946 the present estimate places the rate as "70. 8, the 1946 
rate being 16.4 percent lower than the .1911 rate. The coal mine-fatality rate 
in 1911 was 365 per 100,000 employed, and the estimated rate for 1946 is 213, 
or a reduction of 41.6 percent below the 1911 rate; hence, coal mining has 
reduced its fatality rate 2.7 times as much or as rapidly as has the entire 
country. On a fatality rate per million tons-produced basis, the percentage : 
reduction is even greater, the fatality rate per million tons produced being’ 
69.3 percent lower in 1946 than in 1911, the rate in 1911 being 5.35 fatali- 
ties per million tons of coal produced, and in 1946 it was 1.64. Evidently, 
the coal-mining industry over the past 36.years has progressed much more in 
the prevention of fatal accidents to its workers than the ‘country at large . 
ne io the prevention of fatal accidents to the populace at large . 
table 2). 


Any type of mining is inherently more hazardous than most of the other 
major occupations, as the workers generally are employed underground and are 
subject to such risks as falls of ground, the use of explosives, poor light- 
ing, handling moving machinery in cramped places, transportation difficulties 
analogous to those on our streets and highways, and often inadequate ventila- 
tion with explosive gases and dusts present. The tasks that mst be performed 
in most industries mist likewise be performed in mining under these as well as 
other adverse conditions, and the natural result is that mine accidents oe 
more frequent and ener more severe than in other aneNeRE eo 


The accident statistics of the mining ‘industry show secqueteery that 
this industry is one of the most hazardous of all occupations notwithstanding 
the progress that has been made in accident prevention throughout the industry 
as a whole. The National Safety Council Accident statistics reveal the follow- 
ing relative standing of mining with other major industries in 1945: | 


Deaths and death rates of workers by major industries, 1945 


i oe Deaths per. 

Indust | Totel deaths {100,000 workers 
Mining, quarrying, oil and gas wells ...s.... 1,500 187 
Construction Pevoeeevoeaeseeeseneseeevecdse eve a 700 126 
Transportation coc vrererereseresvecovesocvecruue 2.100 68 
Agriculture codes reesrerersepenecsocnecescns 4,500 :53 
Public utilities eseseeweverseresevesererese : . 400° hh 
Service ee cerrveredescerreseserevececemesecs es e ;300 : 20 
Manufacturing ove e ees eeweveueeeeseweeusate se: ie. 700 © ' 19 
Trade CVSS SHevevndsevieseveseseesvesvvessesoveres aes 800 * 10 
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The mining industry may be divided into three major pateeaeten: for sta- 
tistical purposes, namely, coal mining, metal and nonmetallie mining, and 
quarrying. Many of the same types of risks are involved in all of these, also 
each has its own hazards. These major divisions of the industry are discussed 
separately. The National Safety Council published the following accident sta- 
tistics for these major divisions of mining and classified their ane? 
with other industries for the year 1945: 


Accident data — 
Type of mint: Frequency | Rank iSeverity | Rank 


Quarrying Sen ee - . 9,83 10. Y . 1.33 4 23 
Mining other than coal .....+.04. 25.83 | 34 |! 5.58-] 39 
Coal mining ...ccececieccsecececes 63.06 | 39 | 1.94% | ho 
All industries (average) ec.ececes 13.6 _ © ‘4.16 | -. 


The accident statistics of the mining industry as a whole compare very unfav- 
orably with similar statistics of other industries, yet inside the mining in- 
dustry remarkable accident-free records have been established by individual 
mines that compare favorably with those esteblished by other industriés that 
are far less hazardous than mining. | 


The records of years ‘of accident-free work established by some individual 
mines clearly indicate that the mining industry as a whole can continue the 
work of accident prevention to advantage and, with the exercise of enough ‘¢con- 
tinuous efficient effort, can make the mines of the United States far saféer 
places for miners to work than at present. Records established by individual 
mining companies show that mining as a whole can be made compareble with other 
industries insofar as safety is concerned, provided suitable and a | 
feasible effort is exerted and maintained. 


This publication is intended to provide information relative to mine:ac- 
cidents and their causes and to show that progress has been made over'a period 
of many years even though much remains to be done. The effects of new mining 
methods, mechanization, and.other advances in mining are reflected in, the’ sta- 
tistics, which are shown on both & tonnage and man-hours of. exposure basis, 
when both are pore aeenee in' order to provide pertinent available aut sma btn: 
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Coal-mine workers encounter most of the risks of workers in other indus- 
tries and, in addition, other hazards not found in other types of occupations, 
some of these being due to abnormal, atmospheric. environment because of dusts, 
gases, temperatures, humidities, etc., as. well as unusual difficulties due to 
stratigraphical and other geological conditions. “The: natural result is that 
both the severity and +e spel sal of accidents ‘n coal mines compare 
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- Number of men killed per million tons of coal produced in bituminous-coal 
and anthracite mines. 
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unfavorably with other less Pagavaeis deaiatracn. and relatively little is 
gained by contrasting the accident rates of coal mining with such occiipations 
as those of the textile industry or automobile-manufacturing industry, etc., 
as the hazards involved are not comparable. .In like manner, a comparison of 
accident statisties of coal mines of the United States with those of. other 
large coal-producing ‘nations has relatively little value or validity, because 
the conditions under which the coal is ‘mined in those countries are usually 
entirely different, and the methods for compiling statistics are, dissimilar 
to those in this coca: +2 


By comparing the statistics of coal mining in the United States over a 
long period, a relatively true picture is gained of the very cefinite progress 
that has been made in accident prevention by this vital industry; even so, in 
1945 the statistics prepared by the National Safety Council revealed that the 
frequency: of accidents in coal mining was exceeded, among the major occupa- 
tions of the United States, only by the lumbering industry; the. frequency rate 
for coal-mine accidents was 63.06 and that of lumbering was 64.65. The sever- 
ity rate for coal-mine accidents in 1945 was 11.94, whereas the rate for mines 
other than coal was 5.57, and lumbering was 5.08. The average rates for all 
major industries of the United States was 13.63 for ae and 1.16 for 


a 


The real progress made in accident prevention in Sai: anes is clearly 
shown in table 3 and in figures 1 and 2. In 1907, 5.78 men were killed per 
million tons.of coal mined, and by 1946 this appalling toll.of life had been 
reduced to 1.64 men killed per million tons of coal mined;.or, only 24 percent 
of the number of men killed in 1907 in producing one million. tons of coal were 
killed in 1946. Some of the reduction in the number of fatal. accidents per 
million tons mined is due to safer procedures and equipment, some to improved 
methods of mining and to mechanization of the mines, which increased the out- 
put per man-shift, and the increased percentage of open-cut coal has had a 


beneficial influence. 


Another measure of the progress made in accident prevention in coal min- 
ing in the United States is shown by a comparison of the fatal-accident rates 
per million man-hours of exposure. The fatality rate per. million man-hours 
in 1911 was 2.04, and by 1946 the rate was reduced to 1.13;.hence, only 55.4 
percent of the number of men killed per million man-hours. of exposure in 1911 
in coal mines were killed in 1946. Although statistics: reveal that real prog- 
ress has been made in the safety of coal mining, much remains to be done, for 
unquestionably the mines can be made much safer, and the number of fatal and 
nonfatal injuries can be reduced at least 50 percent, possibly as mich as 75 
percent, below what they now are; also, there is reason to-believe that this 
reduction can be made without increase in production cost if .both mine opera- 
tors and mine workers handle the project in a- reasonably-cooperative manner 
without the packertne and rancor that has done much ‘to retard progress in the 


past. 
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Bureau of Mines. 


| 
Tentative, as estimated, 1947, by Accident Analysis Division, . 
These figures are likely to vary but 
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‘ATT , 892 ,536 :° 
409,309,857 
460 ; 807,263 ~~ 
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1.96, 371,126-: 


534 466 "580° | 
570.084,125 * 
* 513,525,477 
531,619,487. 
590,098 ,175°°- ---: 


651, 402: 37h ee 


678,213,904 - 
553,952,259 A 
658 , 264 , 932 
506,395,401 
476 5951,121 

. 657;903 ,671 
571,613 ,400 

* 581,869,890. - -- 
597,858,916. 
5765093 , 039 - 
608,816,788 
536,911,136 - 
4h, 750,978 

- 359,565,093 
383,171; 877 ms 
416,536,313 0°. . 
heh 632,005 
491,138,762 
498,792,928 . - 
395 ,696, 632 mr, 
512',808 ,209 


569,881,209 = | 


.. BO, 020, ” B62 


68h, 949 , 989 
2/632 ,290,894 
2/592 , 282 ,000 


slightly from the final figures, which will not Pe available 
for several months. 


2/ From Coal Economics Division, Bureau of Mines. 
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Coal” ts-one- of” the ‘iat important of” all basic materials, wet only in 
industry but in all’ phases’ of ‘modern tife; 3; without it, many industries could 
not’ function,” hence the welfare’ of this industry 438 4 Hole is of prime in- 
eee to the life of the entire country and, in fact, the entire world. 


7 Coal tecineinarete divide coal’ into thiwe eeueral: classes -.anthracite, 
bituminous-coal, and‘lignite, with many subdivisions - howéver, for the dis- 
cussion of the status of safety in mining all coal is divided into two 
classes, (1) anthracite and (2) bituminous-coal and lignite. This is done 
primarily becuase the mining methods, the hazards, and the general conditions 
inherent to bituminous -coal and lignite mines are almost identical, whereas 
anthracite mines have numerous features not common to other coal mines. 


Coal mining generally lends itself to modern mechanical methods of mining, 
and in recent years the tonnage of bituminous coal and lignite mined mechani - 
cally has attained great importance. Changes in mining methods, improved and 
new types of mining equipment, and greater knowledge of how to. overcome some 
of the hazards of coal mining make it difficult to compare the results at- 
tained in any one year with the results attained in earlier years, especially 
prior to 1920; this is particularly true in accident statistics. and the units 
used for comparisons. Before 1930, accident statistics in coal mining as com- 
piled by the Bureau of Mines were obtained chiefly from the official reports 
of the various States; the records of fatal accidents were fairly accurate, 
but the nonfatal injury reports were incomplete or nonexistent. Beginning in 
1930, the Bureau of Mines began assembling its own statistics of coal-mine 
accidents, both fatal and nonfatal. The reports of fatal accidents are now 
regarded as relatively accurate, as they must be reported: to the proper State 
officials and are part of the vital statistics of each State;. however, some 
States still obtain relatively little data from small mines. The status of 
nonfatal-injury reports is less certain; some mining companies report every 
injury as required by lav, and others neglect to do so in some cases unless 
compensation payments are made or a hospital record is available. This is 
believed to be one of the: many reasons for the wide fluctuations in nonfatal 


injury records and in data on a man-hour of exposure basis. 


The tonnage of coal mined each year in the United States since 1910, the 
average number of workers. employed, the number of fatal and nonfatal injuries, 
and the fatality rates based on millions of tons of coal ‘produced and upon 
millions of man-hours of exposure are shown in table 4. The man-hours of ex- 
posure for 1910-29 were calculated from reports of the Coal Economics Branch 
of the Bureau of Mines, and from 1930 to. the present they were compiled from 
company reports submitted to the Accident Statistics Division of the Bureau. 


The “employment of workers in coal ine has declined from 725, 030 in 1910 
to an estimated 437,000 in 1945 and 456,000 in 1946, a decrease of 39.7 and 
37.2 percent, respectively. The largest average number of men ‘was employed in 
coal mines in 1922, when 862,536 workers were reported, and the smallest 
number was the estimated 437,0 000 workers in Lacs 
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TARLE 4. - Accident data for all coal mines (bituminous, 
_ hee | anthrac sate. ane aignite 


Average : 


, ‘tons mined, -mumber [00 er ale Pi: 
jin i. 000's “of = | Injuries .. | million . million 
Year | of tons workers | Fatal Nonfatel_ tons man-hours | 


1910 .e2! 501,596 | 725,030 | 2,821. / 5,624. J. 2,01 
we} 496,372 | 728,348 2° 656 a ee 


1912 ...' 534, 467 | 722, 662 | 2,419 ,526 .$:+ 1,700 
ee Sareea 513,525 763,185 Baksh | 4,772 | 21,7 
1915 .../ 531,619 | 734,008 | 2,269 4,268 -}|. 1,690 


| 
©1916 «+; 590,098 | 720,971 | 2,226 
| 651,402 | 757,317 | 2,696 
1918 ..., 678,212 | 762,426 2,580 
1919 «.6). 553,952 | 776,569) 2,323 


506,395 823 ,253 


| 

| | | 

oe 7 | 

. 1920'..,,1 658,265 rs 621 e272 | ik 
1922 3.0: 4767951 | B4kJ807'"1, an Pei, 4,160 |. 2,029 

{ 

| 

| 

| 

J 

| 

| 

| 

| 

| 

| 


 1923-..6, 657,904 | 862; 536 | 2,462 | 


.igeh ...1 572,613 | 779,623 | 2,402 | 202: | - 1,990 
1925; 4+4| 561,870 , | 748,805 | 2,234 3,839 | 1,923 
1926 :..| 657,804 | 759,033 | 2,518 


_ 597,859 | 759,177: 2 232 |: 
-| 576,093 | 682,831 | 2,176! 
608,817 | 654, 4ok os 


| 
! 
| 
| | 
Ge | 61° 536,911 — | 644,066 
ee 0 44d, 751 589, 705 
| 
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we 
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359,565 | 527,623] 1,207| 56,263 


3,842. | 2,057 
3,312 1,819 
1933 eee; 383,172 © ee 182 | 1,064 |: 391129 | 2,777 ‘i 1,480 
1935 ...| 424,632 | 565,202 f-1,2ke | 63,426 | 2,925 | 1,695 
1936 vee 491,139 | 584,582 )°1,342 |. 67,540 | 2,732 1,624. 
1937 see). 498,793 | 589 ,A56 ‘1,413 | 66,259 2 ,833. 1,741. . 
1938 ...: 395,697 | 541,528 | 1,105 |. 49,676 2,799 | 1,779 
1939 : MMT,9T7 | 539,375 ; 1,078 |51,773 | 2,406 °|. 1,590. 
igho <..! 512,808 “| 533,267] 1,388) 57,776 | 2,707 | 1,855 
1941 .../ 569,884 | 546,692 | 1,266 | 61,057 | 2,222 1, 
» 1942 ...| 640,021 © | 530, 861} 1,471 | 66,774: | 2,298 |. 1,616 
++ 1943 446; 652,977 486,526 1,451 | 64,594 2,222 |. 1,562 
Bho ne 682,771 | | 457,500 | 1,294 65,900 ° | 1,895: | 1,293. 
1945 ...| 632,291 — 437,000 1,079 | 59,350 | 1, 706 - | 1,293 
1946 ... | 68 456,000 7 | 0001 64 1,1 
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The annual production of coal has increased from 501, 596, 000 tons in 
1910 to an estimated 592,585,000 tons in 1946; but during the period 1910-46 
the two World Wars caused tremendous increases in coal production in certain 
years (1916-18 and 1Me-45) 


The fatal ee in coal mines have declined from 2 821 in 1910 to an © 


estimated 974 in 1946, or 65.3 percent. 


The fatality rates “baad, on millions 


of tons of coal produced have declined from 5.624 in 1910 to 1.643 in 1946, or 


70.8 percent. 


The fatality rate per million man-hours of exposure declined 


from 2.015 in 1919 to 1.192 in 1946, or 40.8 percent. If the fatality rates 


are converted to show the number of tons of coal mined for each worker killed, 


the results are impressive. 


Table 5 shows the number of tons of coal mined 


per fatal accident since 1910, at 5-year intervals and yearly since 1940. 


TABLE 5. - Tons of coal mined per fatal accident . 
Tonnage 
mined, Fatality rate | Tons of coal mined 
1,000's Fatal per million | for each worker 
Year tons accidents tons killed at coal mines 
1910 .... | 501,596 2,821 | 5.62 177,800 
BPRS cece | 531,619 Ps 2,269 | k .269 234,300 
BOAO. 200. | 658,265 '|-- 2,272 | 3451 289,770 
1925 »..- | 581,870 | 2,234 3 3.839 | 260 , 485 
1930 2... | 536,911 !} 2,063 |; 3.842 | . 260,300 - 
1935 ....| 424,632 | 1,242 i 2,92 : . 341,880 
Ie woes | 512,808; 1,388 | 2.707 | 369,400 
1941 2... | 569,884 ; 1,266 | 12.222 ! 450,045 
19h2 .... | 640,021 | 1,471 | © 2.298 | 435,161 
1943. «... | 652,977 | 1,451 i 2.222 | 450,045 
1944 1... | 682,771 , 1,29) i; 1.895 | 527, 704 
1945 .e04 | 632,291 | 4307 9 |! 1.706 586,200 
1946.2... | 592,685 | o74 | 1.643 | 608 ,600 


Comparison of the 177,800 tons of coal mined for each man killed in 1910 


with the record of 608,600 tons mined per fatality in 1946 is striking. 


It is 


incontrovertible that the coal produced in the United States in recent years 


was mined with the loss of far fewer lives than at any time in-the history of 
coal mining in the United States, and this is the true measure of safety com- 
bined with efficiency. Continued progress in safety in coal mining can be 
expected, as, for example, the Chief of the Mine Inspection Department of thé 
State of Pennsylvania reported that in the first 6 months of 1947 approximately 
1,000,000 tons of coal was mined in that State Sor each fatal accident ° 


Classification of the causes of coal-mine accidents for the period 1939-Ly 
is given in table 6. It should be noted thet the two principal causes of fatel 
accidents in coal mining are falls of roof or face and haulage; in 1940 major 
explosions of gas or dust exceeded haulage as a cause of fatal accidents. The | 
principal cuases of mine accidents are discussed separately in the chapters on 
anthracite mines and bituminous-coal and: lignite mines. 
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Principal Causes of Accidents , All Loat Mines 


The Bureau of Mines. classifies all accidents thet occur ae bituminous - 
coal and lignite mines and anthracite mines as resulting from-the same general 
principal causes, as the mines have-essentially similar general over-all haz- 
ards, although anthracite mining is distinct from bituminous-coal and lignite 
nining in many of its hazards, mining methods, and general conditions. 


Table 7 shows the underground injury rates per million.man-hours of ex- 
posure for bituminous-coal and lignite mines, anthracite. mines, and all coal 
mines- classified according to the same principal causes. The difference in 
the hazards of the two classes of mines (anthracite. and bituminous -coal) is 
clearly shown in the. table. ¥Falls of. roof is the principal cause of fatal and 
nonfatal accidents at all coai mines, but "rush of coal, rock, or gob" isa 
mich more serious hazard in anthracite mines than in bituminous-coal and lig- 
nite mines because a large part of the tonnage of anthracite is) obtained from 
rather steeply dipping beds and much ‘of the Een = ‘derived from ex- 
tracting pillars on second or third mining. © «© sth 7% 


Haulage creates approximately the same hazards in: all: coal mines and the 
rates indicate this. .In anthracite mines, it is necessary to handle timber 
and other materials up to the working faces from the gangways, and this re- 
sults in higher injury rates than when handling the same type of: material in 
the flatter beds usually present in bituminous-coal and lignite mines. Simi - 
larily, there are numerous chutes and other openings with differences in level 


in anthracite mines, and "falls of persons " 4s an important’ chuse of injury 
because of falling to a lower level. 
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The ‘bituminous-coal and lignite mines are jcuaiay: ‘much more ‘éompletely 
mechanized than anthracite mines, and as a result “machinery” is / more impor - 
tant ds a cause of injury in them than in anthracite mines. ) 

A mich larger amount of explosives is used in antnnaciee: mines than in 
bituminous-coal and lignite mines of the same size; many rock tunnels are 
driven” in anthracite mines and, chiefly because of the steep pitches, a large 
part of the coal is “shot from. solid," requiring larger amounts of* explosives 
than if the coal were cut before ‘blasting. The more extensive use of explo- 
sives, as well as the greater difficulty in using them, its reflected in the 
injury ‘rates due to explosives, which are several times higher in anthracite 
mines that at bituminous -coal and lignite mines « - eee 

Anthracite mines usually. are gassy, but the dust is es considered to be 
explosive ; although gas ignitions occur relatively frequently, the resultant 
explosion is not propagated by coal dust, as in bituminous mines, ‘and the loss 
of life is lower than in bituminous mines « The fatalities from éxplosions of 
gas or coal dust are mich higher in bituminous-coal and lignite mines than in 
anthracite mines , which reflects the effect of the much Serre explosibility 
of bituminous coal dust than anthracite dust. 
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TABLE 7. on 


Comparison of in 


a 
2 os. 


| coal and:.'Anthra 


Falls of roof (rock, coal 

slate): ane e 
19 1 UGE QUEM Dees, 
1942 
1943 
Bush of 


1941 rep ee Re vg gt ee en 


1942 


eeeoeoonengeseseeoneod 6 


> 
@eeveoeoeee oun qgneendne ee @ 
. 


‘@eeoovoeo'seaeceanonbdbeenvneeee 


@eeseeve@gaeedoeoeaeseoeneee088@ 
@eeseeaooeooseoevneeve20e008600080 


oveoovnee0eseo e028 08606 6 


materials: 


' 
eeenvoesesveeeeoeeeendened 


1 
1942 


1943 
Hand tools; 


@eesvs@aeoevogetdBsoeeeneneats@ 


19 1 cecerecsccvereccces 


UD42 cacccccccvcccvveces 
1943 cecccccececesoevoes 


Falls of pergons;: 
1941 Cee e ee rerererecece 
19h2 errr e ee ee ee ee ee 
1943 siiar pietetw.tre evenelee arowece’s 


1942 @eoereeeeecesosersaere 
1943 Cees oeseereeeeeoeses 
Electricity: | 
19. 1 ove eoeenvneaeoceeeees 
LOUD’ as obbiegoara see eiiars 
| 1943 Ce ee Oe Oe Oe Oe Oe ee Oe 
Explosives: 
1941 @oeoeveoeoeeseoenreeee nes 
LGh2 cecccvcnsecncesercs 
1943 eeeoseosceseseneeeceenee 
Explosions..of gas or coal 
dusts — 
ra 1941 eeoveneeneoeeseseonee 
1942 eseecegeoneer 
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951 


9961 


Ole 


2002. 
i 008 
~ 9339. 

389. 


0312 


1.246 


094 


988 | 


081 . 


e282. 


per million man-hours 
Bituminous | ele eat 
-| All 


rates underground at all coal mines 


by principal causes, 1941-43 


Fatal accident rates | Nonfatal -accident rates 


per miliion man-hours 


Bituminous 
coal and 
coal! lignite 


21.566 


20.962 
17.156 


— 5he 


o3lL7 
1234 


17.458 


18.635 
18.738 


10.912 


121.955 


10.826 


5.303 
5.294 


SAT 


3 «235 


3.192 — 


2.629 
7.913 


7.902 


8 ©136 . 
| 1.309 


1.498 
1.637 


35 
512 
570 


ee All 


. 
. 
. by . 
ee gre gn ene re ee merece A ES: TL I «TS AT TS © + NS A A TS OT RE a ES Me SS SEP NTS 
. 


cite coal . 


1.311! 393 


' 


18.133 [27.366 


18.765}18.653- 


“37.244 114.725 


37 e671} 15 .503 


1.2h2 
» Tah 


23 .561112.698 
15.628}. 6.804 
12.048} 6,226 
11.362! 6.340 
12.966! 4.649 
11.595| 4.351 
10.735} 3.821 
B.091| 7.939 
7 e2h1 7 S1l 
4 .855| 7.654 
981} 1,261 
1.399| .575 
1.086! .591 
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Accurate statistics showing the relative severity of accidents are diffi- 
cult to obtain, as the status of the severity often can be ascertained only 
after the compensation awards are given which sometimes requires several years 
for the final determination. . Table 8 shows the relative severity of injuries 
at anthracite, bituminous-coal, and ‘lignite. mines and at all coal mines for 
the period 1941-43, 


TABLE 8. - Severity of injuries at coal mines, rates based. upon 
oe of nen-hours of exposure 


Bienes cal 


and lignite 
mines Anthracite Al coal 
Number | Number | Number 
of of of 


iniuries! Rate jinjuries| Rate jinjuries| Rate _ 
Fatal: : , " 
LOU). wieiG oa wed toni teeean | 1,072.4 26558 194 | 1.491] 1,266 | 1.542 
LOUD. vgusageeses asec ewaeerl-. bec4) | deol 226 1.643} 1,471 | 1.616 
194s. ce veweteseceewaaesaae. | 1520) 1.575 | 226 | 1.498) 1,451 | 1.562 
Permanent total disabilit re a | 


© ome oon ae 


194], ce cawseseesanexevense | 09 098 | . 5 (°° £038} 73 | .089 

VHD .ccccercccsecccescecs 62 - ,080 }. - 3 4° 1022 65 O71 

LOWS: estes wwaeewepe sawn 23°; 030! 3; O20. 26 .028 
Permanent partial | l ; "ag as 
disability:2/ e 

IGN .crenonesworacsesacee! 196k’) 2s0h2,. IN A.v07! 2,708 22567 

142 cececesecsceceeeveeee| 1,935 | 2.504! 110 |, .800}. 2,045 | 2.2h6 

1043 .dciavkacsateeateesee 15102 : 1.519; 105 ; . .696} 1,287 | 1.386 

| 


° is: 4 
5 Oe ee bees es ewiwe naam | 44,000. 1Gre SMT | 16,679 |128.194} 61,284 |74.631 
WDD cecccoceccceccvcccces | 51,196 66 245! 16. 5258 1118.188| 67,454 174.0904 
TON 9) na aise, asavats eatee sersioaeaicl 19,662 mi .092| 13,419 | 88.967] 63,281 [68.132 


GUL cece ese esnceccescee | 46,637 167. sail 16 ,828 
1h? vecceeseccceeeseseses | 53,193 [68.829 16,371 
HOH 3°: Sete ea Bea eteaeecaneen | OM GOOT ~ 64d | 13,527 


Total, all injuries: a, 
Tol Ws alas iS ag Veiieite rose alle ene sera ve euere 47,709 69.038! 17,022 /130.830 6h ,731 {78.289 


VOUS cise eda eens ee wees wiae | 54438 70.440! 16,597 {120.653 |. 71,035 {78.027 

19h3 ooo secccescceseces | 52,292 167.216! 13'753 | 91.181! 66.045 |71..108 

1/ Permanent total disability: The loss of or loss of use of both hands or 
both arms or both legs, both feet, _both. eyes, .or any two thereof, or any 
injury (except death) that permanently and totally incapacitates the 
injured person from following any gainful occupation... 

2/ Permanent partial disability: Loss of or loss of use of one foot, leg, 
hand, arm, or eye, or loss of part of bone of one of the foregoing, or 
loss or loss of use of one or more fingers or one great toe, or any two 
or more toes, or the permanent impairment of use of any part of the body. 


ed 


129,339} 63,465 |77.287 
119.010}.69,564 {76.411 
89 .683 | 64,594 169.545 
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Accidents Due te Explosives 


Accidents due to sipiaivens errr gas or coal-dust explosions caused 
_, by explosives, continue to be one of the major causes of fatal accidents in 
coal mines although over a long period of. years the number of mine workers 
killed annually by explosives has been drastically reduced. , 


The intended action of all explosives is destructive and disruptive of 
adjacent materials ;. henge, all ‘explosives are potentially dangerous, and every 
type of explosive, . irrespective of {ts relative safety, should be handled, 


' stored, and used with utmost care at all times and under all conditions. Safer 


explosives, better blasting practices, and the education of workers in the 
hazards of “ae Paeeor a have all helpted to reduce accidents from this 
cause. 


Statistics of fatal accidents afrectly due to explosives are shown in 


"table 9 for anthracite mines, ‘bituminous -coal mines, and the entire coal- 


mining industry. ) , ee 


“TABLE S.. = pavaaties directly. due_to * 


BS a: AE cate ae ks AE Bt gs 


1917 Geccesases “35 

1920 sider nied ae te) } 7B 
1025 sitaseseuce’ 53 | 

1930 sanuusedaw | 31 

193%. wswisnie nts 25 xa 

1052 widckewsia 15 | 

VOAS: arerae stein sine 10 | 


| 
| 
| 
1934 oe ‘15 a , 
1935 dereceers ahs ae 19 ; “>? 31.- - 5... : 
1936 wvcecdsaee 20% "ase" 31° + -5L-. 
1087 aateee ens pe Mia oe 
1938 seers 11 i ese 3h. 
1939: édss cadences 17 15<. 32 
“21 ONO seca saeate( 8 pee "28: : 36. 
OWN: ciawisisctwewar! 2. Hee oy : 36 
1942 .ecveccees 13, EP ORG 0. 
1949): 5 sew genie - A ene 36 
ee Se ee re a GS 
mer Ole sasemece 4. Or, Sep etan 34 
° VOUS cache veewe le Bo = pee Te. | Bele 


Note: This tabulation does not take into con- 
| ' sideration fatalities. fri explosions’ of 
| as or dust initiated by exploet yee: 


Only ‘by the continuous education of the makers and usérs of explosives in 


ia safe’ methods of manufacturing, handling, storing, and use of them, and the 
constant vigilance on the part of: the supervisory ad can | accidents from 
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explosives be neduced: or nearly eliminated. Possibly, in. the future some 
procedure will be evolved by which coal can be dislodged from the face with- 
out using such inherently dangerous materials as explosives. 


The tabulation indicates that, as compared with the year 1917, when there 
were 55 fatalities from explosives. in anthracite mines, there was,a,reduction 
of 85.5 percent in 1946, when there were 8 fatalities from the cause. The 
reduction in bituminous mines from 55 in 1917 to 12 in 1946, or, 78.2 percent, 
Js not quite so spectacular as with anthracite, but it also denotes gratifying 
progress. The reduction from 110 fatalities from explosives in the entire 
coal-mining industry in 1917 to 20 in 1946 or 81.8 percent certainly indicates 
remarkable progress; however, it must be remembered that these figures do not 
include fatalities from mine fires or explosions initiated by explosives. 
Unquestionably much of the reduction is due to the far greater precautionary 
measures taken in connection with explosives in coal mining during the past 
several years than were in effect in 1917 or 1916. However, the occurrence 
of two major explosion disasters in 1947, with loss of 119 lives, due to mis- 
use of explosives indicates that much remains to be done to safeguard coal 
mine workers from the pazares of explosives. 


BITUMINOUS COAL AND LIGNITE 


The bituminous -coal and. lignite deposits of the United States are mined 
by underground workings and stripping; the statistics of the industry are 
fairly comprehensive, and it is possible to obtain mich information regarding 
mine accidents from then. The. rapid increase in the production of coal by 
stripping. in recent years makes. it necessary, for accident-statistics pur- 
poses, to consider the tonnage mined by both methods as well as the combined 
tonnages; failure to consider. the statistics of underground mines and strip- 
pings separately, as well as the total for the industry, in a study of mine 
safety would give erroneous conclusions. However, it is of utmost signifi- 
cance and importance, in considering the accident. statistics of the bituminous- 
coal and lignite industry, that it should be remembered that over 1,000 fewer 
workers are now killed each year in mining coal than were killed in mining 
approximately the same or smaller tonnages 20 years or more ago. 


The production of bituminous coal and lignite classified: into underground 
workings and strippings is shown in table 10. Coal mined by stripping in 1930 
was a distinctly minor factor in the coal production of the United States, as 
it amounted to only 4.3 percent of the total, but by 1945 and 1946- stripping 
opereataons produced approximately 19 percent of ne total. 


The number of workers employed by bituminous-coal and lignite mines from 
1930 to 1946, inclusive, is shown in table 11. Total employment. has declined 
from 493,202 in 1930 to an estimated 379,000 in 1946, a loss of 12. 5 percent. 
Underground employment declined from 426,664 in 1930 to 318, 776 in 1943, the 
last year for which definite statistics are available. This is a loss of 25.3 
percent. Surface-plant employment remained fairly constant, showing an in-° 
crease of 9.7 percent from 59,546.in.1930 to 65,315 in 1943. The increase is 
due, at least in part, to the increased number of mines with attached washing 


or cleaning plants. 
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TABLE 10, 


paereroune 
Year work gS 
1930 e@eoce He 7,66 
1931 ccoce pi noes 
1932 eece 290,068 : 
1933 weve] - 315,394 © 
1934 coceee 338,576 
+1935 ..s.5-| 348,722 
- 1936 eecvece 4O9, 251 
1937 @ecocvne | 415 425 o 4 
- 1938 cocee: 319, "aha ’ 
1939 seocee} 359,371 
1940 eee 418,960 
1941 eooeee 4.60 ,292 
LGH2 cece 516,222 
1943 cecves 513,651 
194b. .oeeee | 1/51 5678 
1945 eeeeoenes 1/467,630 |; 
Ke) Se 423 ,000 


Year 
1930, eseeee6 
1931 eorveasne 


1932 seccoce | 

1933 seoseee | . 

1934 evecece .- 3 ) 

1935 sessece | 389,978 
1936 eeesese | | 405,027 
1937 secesee | 413,136 
1938 wsieeee |. 373,272 
1939 seseeee | 370,792 | 
1940 weeoecss, 366,000 
1941 veveeee | 374,953 
1942 ..0.00. | 361,062 
1943 secenes| 318,776 | 
1944 eee 1/ 
TONS eeaesies.- 2 

ID46 weccesa | vy 


1/ Not yet available. 
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Total 


' Surface plants at | 
underground mines 


2/ Coal Economics aaa ‘Bureau of Mines. 


3/ Preliminary, . 
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- Production of bituminous coal and lignite 


“Percentage of 
total production 


Stripping | {mined by stripping 

~ 19,042 | 67,526 03 
19,640.; 309,710 6.3 
18,237 | 333,631 5.5 
20,792:; . 3595368: 5.8 

23,647 F 372 , 369 6h 

27,218 | 436,468 ‘6.2- 

32,622 | 447,047 T° 

30,305 | 349,548 8:7 

37,260: 396, 631 9.4 
42,358 |.°°461,319, 9.2 
55,478 ' § 515,769 10.7. 
65,482 | 581,705 i. 11.2 
79,821 ,- 593,471 | 13.5 
| 2/100, 898 |. 619,576 | 16.3 
109,987 .1/577,617 1/19.0 

| 2, 000 | aoe | T/18.7 . 


i/ From Coal Economics Division, Bureau of Mines. 
TABLE 11, - Employment data for bituminous-¢oal and lignite mines. = 
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| Average yearly fatalities 
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1906 - 1910... . 2,035 
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Figure 3. - Fatalities from all causes in bituminous-coal mines. 
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The fatal and nonfatal accidents that occurred in the period 1930 to 1946, 
inclusive, are listed in table 12. The fatal accidents that occurred annually 
are shown in figure 3.. The number of these accidents is subdivided into those 
occurring underground, at stripping operations, and in surface’ plants of under- 
ground mines. | 


TABLE 12. - Number of accidents at bituminous-coal and lign ite mines | 


Surface plants 


Underground at underground - . 

workings _—*Stripping _—__—_— mines — Total 
Year Fatel Nonfatal Fatal Nonfatal Fatal Nonfatal Fatal Nonfatal 
1930: dese 1,5 5,775° 10 °&4«872 ~ 63 yo10 1,619 71,217 
1931 .esese 1,026 50,286 ° 2 594° 52 3,095 1,080 53,975 
1932: sees we 895 35,923'° #£x=%ill 766 52 2,663 958 39,352 
1933: esas 772, 40,052 9 856 52 3,038 853-43, 946 
L93H <eeciecre 894 42,846 ° 8 725 56 3, kl 958 46,982 
1935 “aeees 905 43,666° 14 735 | 4g 3,128 968 =47,529 
1936 .eseee =1,034 46,402 ° 15 1,208 “49 2,904 1,098 50,514 
1937 eecoee 1,128 48,268 8 1,275 °° 62 3,304 1,198 52,847 
1938 wosoce 823 33,392 18 1,036 39 2,066 B80 —_- 36, 794 
1939 coeote “ 823 34,822 a 9 1,133 * 35 2,589 867 38 , 544 
IDLO secece 1,136 39,696 22 1,339 46 2,959 1,204. 43,994 
Dh1 .ececs 994 -42,218 34 #1,450- bE 2,969 1,072 46,637 
LOND aivice'sis 1,143 48,267 31 1,460 Tl 3,466 1,245 53,193 
6°) 1,130 45,035 33. «1,531 62 4,502 © 1,225 51,067 
194k ...006 1/1,051 2/ 1/30 2/ 1/39 - 2/: 1/1,120 1/52,900 
1945 weeees 1/854 2 1/oh =f 1/58: ef * 1/936 1/47,750 

1946 eoececeen 1/734 = ue. zs ae A v v 


1/800 1/'4 ,000 


1/ Preliminary. | 
2/ Not yet available. 


The accident rates for fatal and. nonfatal injuries, based upon millions 
of tons of coal mined, are shown in table 13. The total number of accidents 
is subdivided intc those occurring in underground workings and in stripping 
operations. Tne st2tistics for underground workings include the injuries re- 
‘ceived at the surface plants of these mines. The.fatal accident rate per mil- 
lion tons of coal produced from underground workings hes dropped from a high 
of 3.453 in 1930 to an estimated 1.73 in 1946, and nonfatal injuries per mil- 
lion tons of coal mined have decreased from 146.923 in 1930 to an estimated 
87.676 in 1946. The reduction in the rates for both the fatal and nonfatel . 
injuries has been shown but the rates have been consistently downward in 
trend over the period. 
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TABLE 13- 
Underground 
'- workings ae 

Year Fatal Fatal | Nonfatal 
1950) auace 3.453 | 146,923 [0.56 33946: 23..463..].. 152.327 
1931 easiea|.-- 2.824 1 138.6324 °' 106 1 31. 51h eral ~UW41..257~' - 
1932 saree |. + 30085-}>-223-.843 |” S560 1" 39.003 3-093 | 127.061 
1933 eccce 2.448 | 126.991.}. bok | 46.938 26497 | 131.721 
1934 weve] 2.640 | 126.548 0385, |. 34868 | 2.666 | ..130. 735 
1935 ersco}. 20595 |.125.217'| 352°] 31.082 2.600 | 127.639 ° 
1936 »eees} 2.527 | 113.383] .55% | 44,363 2.516 | 125.733 °° ** 
LOST -aveee). 2s TES: | 346.109 2253. | 40.320 2.680 | 118.213 -*°" 
1938 vse 2.578 | 105.537 594 | 34.186 2.518 | 105.262 * 
1939 wee.-| 2.290 | 96.897 e242 | 30.408 2.186] 97.179 °°" ° 

: 
1940 ail 2e711 | 94.749 2519 | 31.611 2.610 95.366 * * 
LOML ciyest “260! 91.720°| 6231 26.137 2.078 | 90.422 “'** 
1942 ‘veses{ 20214 |. 93.500] 473 |, 22.296 2.140 | g9rshh3 °° 
19b3 sesee} _2.200 | 87.676; .413 , 19.161 2.064; 86.048 ~* 
19h wee. | 2/2.020; — 3/ 2/297 |. 3/ | 8/1,807 | 2/85.380 ****” 

| 

1945 resye| 1,800 | 2/.219 | / 2/1.620 | 2/82.667 «**""” 

1946 wees Plas : y est a e/a e0 Bee. ToT, ° 


1/ Includes injuries to surface workers of underground mines as 
well as those PASUEe: in underground workings and in strip 
mines. a 

2/ Preliminary. 

3/ Not yet available. 


The rates. for. hoth fatal and -nonfatal injuries per miilion tons ‘of ecal 
mined (total) in the period 1930 to 1946, inclusive, have been reduced from a: 
high in 1930 of 3.463 for fatal and 152.327 for nonfatal injuries to pai aa 
mated 1.504 for fatalities and 82.707 for nonfatal. injuries in 1946. © | 
trend during the’ period has been consistently downward, with rT ta or eae 
creases during individual years. The rates for underground mining and oe : 
ping Cpe re tanne are discussed later under those Reewines 


In table 14, tHe mn -hours of exposure are shown in thousands of man- 
hours; the ey igs subdivided into underground workings, stripping operations, 
and surface plants at: underground mines as before. The greatest changes in 

man-hours of exposure, percentagewise, occurred during the period 1930 to 1943, 
inclusive, in stripping and surface plants of underground mines; the wan-hours 
worked in stripping has increased, roughly, four times and in surface plants 
about one-third. 
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- Man ~hours of exposure in bituminous -coal 
pia so 6 ute mines 


a 2 an Eoore worked in: thousands of hours 


| Underground | 


| Surface plants at 


Year Total 

So. Pre we 9r;925 70,0 

1931 eeovee ba Gy 76.912 °° T" 595,900 
on eee! | 56,413, 479,47 
1933 score} &74,127 * 9,286 81,012 . | 564,425. 
1934 ..e.05| 496,437 9,347 85,275. | 591,059. . 

: 1938S otieus 485,341 11, 4hd 81,726 : 576,511 
1936 seers] 559,734 | 15,134 95,033 669,901 
1937 osece- 565,071 17,528 92 ,970 © 675,568 

| 1938 e.eeee| 417,345 | 16,309 71,662 505,316 . 
(1939 esesee) 457,965 18,682 78,337 554, 9B. 
19h0 secses| 516,346 | 22,128 87,500 625,974 
TS. aveees 563,236 | 29,712 98,101 - 691,049 . . 
1DN2 wscces 621,472 | 34,988 116,369 | Tie 8290's 
ke) Pe ee KO 3) 40,707 126,429 133,910 6x2 
194) val ae eo ‘af 2/839 ,000. 
oe , : : it | ‘a 
oS Tr oe oe | 1 2/762 ,000 
Le: a ee a v) | v re 000. . 


‘Not yet available.’ ; | 
B/ Prelimindtys © 2 4 Gj teen Soa a ee OD 


The fatal and nonfatal injury rates per million man-hours of exposure are © 
Shown in table 15. The total man-hours of exposure is subdivided into under- 
ground workings, surface plants at underground mines, and stripping , 28 in the 
case of the statistics based upon millions of tons of. coal. produced, and the 
fatal and nonfatal injury rates are shown by years. These statistics are dis- _. 
cussed later under those headings. 


Acoidents in Coal Mines 


The coal wining industry of the United States has been and still is waste- 
ful of human life in comparison with other less hazardous occupations;. there 
has been mich discussion concerning methods of computing fatal-accident.sta- . 
tistics of the coal-mining industry and the relative value of two much-used _ 
measuring sticks as a basis for comparison year by year, on one hand the fatal- 
ity rate per million tons of coal mined,: and on the other the rate per million 

man-hours of exposure. Irrespective of the method used in compiling accident 
rates, the fact remains that the number of men killed annually while engaged 
in mining coal has declined gradually through the years, and the tonnage of 
coal has increased materially at Ral same time that mine fatalities have | 
definitely decreased  . | 
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TABLE 15. 


Year 


:  Rokkhack: ration _pased on millions of man-hours of 
ow _ | SHROSUE AA aa =e and ignite mines 


* rem ere 


1930 wsovese | 22306 iol. 507 5 EBS 9.71 0.977 |. 85. 176 S58 94.937 
1931 weeee0 | 2-010} 98.529) .680] 40.451 | ..220 |. 65,270 | 1.812) 90.565 
1932 eeeeee | 2.214) * 88.878) .763) 40.098 1.243 | 86.527 1.998] 82,078 
1933 seee+e | 1.628) 84.475] .642/ 37.501 | '.969 | 92.177 | 1.476) 77.860 
1934 ...se- | 1.801) 86.307) .657| 40.000 | .856'| 77.566 | 1.621] . 79.488 
1935 «e+e» | 1.865} 89.970] .600] 38.274 | 1.223 | 64.228 | 1.673] © 82.157 
1936 s-eee% | 1.847] 82.900} .516! 30.558 | ..991 1, 79.822 |, 1.639} 75.405 
1937 «eeeee | 1.996) 85.419! .667! 35.359 | : 456 | 72.741 | 1.773] . 78.226 
1938 «.e00. | 1.972} 80.729; .554) 28.830 | 1.104 | 63.523 | 1.741) 72.814 
1939 «+eees | 1.797) 76.036] 447) 33.049 | .482 | 60.647 | 1.562] . 69.451 
1940; ..es0- | 2.200] 76,879 526 | 33.817 994 60.512 | "12963 70.281 
LOL sieeael 1.765} 74.956] 2449) 30.265 | 1.144-! 48.802 | “i'551)° 67.487 
1942 1.4.4.) .1.839| 77.666} .610| 29.785 | .886.} 41.729 | 1.611)" 68.829 
1983 <iceaw }-1.850] 73.727 4490 | 35.601 .811 | 37.610 1.575} 65.641 
LGU sseece'd 2/ ey es tae 9 1/ s9e | 1/. |2/1.33%4 |2/63 .051 
1945 ase] 1 1 WS Uf FOP HBO: b Ref 42 1.208 |2/62 .664 
Te RYT u v x 5 data TF eA 190. al 070 


1/ Not yet available. 
2/ Estimated. . 


ies Qne of the int acme futictions of.. the Hired: of Mines 4s the. for- 

': warding of health and safety in the mining and allied ‘industries. ‘This work 
was authorized in the Organic ‘Act of 1910 which created ‘the. Bureau of. Mines, 
and the authorization was repeated and emphasized in-the amended. act of 1913; 
one of the dominating factors in the creation of the Bureau of Mines in 1910 
was the fact that in the 5:years-1906 to 1910, inclusive, the coal mines of 
the United States had.84 major disasters with almost 2,500 fatalities. It was 
_-felt:that the. Federal Government was obligated to try. to ‘reduce this continual 
"bombardment" of approximately 17 major coal-mine disasters and 500 fatalities 
per year. That something has been done is proved by the fact. that in the cal- 
ender year 1946 there were two major coal-mine disasters with only 27. fatali- 
ties., In -the calendar year 1933 there was one major disaster causing 7 deaths, 
and in the fiscal year 1938-39 there was not a baa @isaster, in the, coal mines 
.. of the verses States. 4. SOAS ARE we ied TS 


, : The health and safety activities of 'the niveau. of Mities were begun ‘imme - 
Alekely vith the organization of the Bureau ‘in July 1910. and have been con- 
tinued consistently over the years. The beneficial effects of this work are 
widely acknowledged not only in the United States but also abroad. 


2625 - 28 - 


Digitized by Gor gle THE OH pee ie VERSIT 


"SouIW JO Neaing ‘UOISIAIG Ayojeg pue yRLeay ‘SUOISIAIpP UO!zOedSU! pue Ayayes ‘sued Azyajyes oulw 
$O Saazuenbpeay pue ‘sadijjo pjoaly pue suolzeqys Ajyajes auiw jO UO!}eD0| ‘suazuenbpesy 391438! p-qns 
pue }DI4jSIP ‘Ss}oluysip ‘suazsenbpeay plaiy ‘ssazsenbpeay [esauab Buimoys so}ejo paziun ay} JO dew - “fh aanbiy 


SvGT ‘AINE 


VuSVIV 


: Soul] BIS — - — 
SOHIW ‘9189S seul] 3819-qNg —— —— 
| SOUT] }2U1SI9 
SOI10 PY © 
| ssepenbpesH seD Ajayes oun CS 
suoners Aees sun Y 
Ss8UENDPSO}] 19113S10-QNS 
| ssayenbpeeyH 2u3810 
| a sseuenbpeoH Pies @ 
| : SSUENDPEOH [€10U2 @ 
| i por Ngee QN3931 | 
| =) > | 
! ~ GQ 19141SI!0 | 
| : 
x <, 
oon | Ziey ‘ _ 
[ 1\ 
it ee 7 : © 
: nae ee 
bf in + 
| ss | 3 13n41S10 ny wuegd W@ l @ ; a O27519UR1{4 UES 
| ‘0 pera Ls 9 
| Lay \ TS asve ss  )) 
fr  oyMol 4 a a I AInN 
| | I | | ae 
re es | _— ' fx, 
| | | H Lolusiqg 
SS ‘ OAM | — 
. wva's L | ae 
SIM oe 
2 ' te Soo a Vy © 
| [ \ =) waa a _h . a, | 
y ~—- WAIN | | \ | 2340 x | 
CZ \ VON LNOW Cm. a, 
| a \ / oe oes 
| y Fo \ | 
\/ "Sm edexoyruy GB 
} a. VO neounr @ 
- | LOIULSIA | 
| 
wad 


oogle 


G 


I.C. 7485 


Those who have been engaged'for any considerable time.in the field activ- 
ities of the Bureau of Mines in health and safety (fig. 4) have long known | 
that nearly all matters pertaining to health, safety, and efficiency in the 
mineral industries are so inherently interlocked that any attempt to engage 
_in-any one without considering the others is almost certain to be ineffective, 
if not disastrous. Hence, Bureau of Mines employees. in the Health and Safety 
Division are prone to associate all three of these phases of mining. when any 
‘one is brought.up for discussion or action; and most of the hundreds of health 
and safety pamphlets issued by me Bureau of Mines pare its inception reflect 
this idea. 


Mechanization of coal mines, begun early in the century but greatly accel- 
erated during the past quarter of a century, has greatly increased the number 
of tons mined per man-shift but has also introduced numerous hazards that were 
not present when. the coal was hand-loaded. These hazards have had to be 
studied and overcome in order to make our coal mines even reasonably safe. 

In a mechanized mine the workers are usually concentrated in a relatively 
small area and can have the benefits of better instruction and supervision 
than in a hand-loading mine, where the workers are scattered and adequate 
supervision is difficult to attain. This aids materially in taking measures 
to overcome the increased hazards due to mechanization, but it also makes it 
mich more difficult to avoid the occurrence of major disasters (those in which 
five or more are killed), because the concentration of 5, 10, 20, or more 
workers in confined areas causes them to-be in the path of gas or dust. igni- 
tions, roof falls, blasts from explosives, etc., which may cause relatively 
little property damage but iarge loss of life because of the heavy concentra- 
tion of workers. ; | 


The gaging of coal-mine safety by sdieuiative the. number of fatal acci- 
dents that occur per million man-hours, although fundamentally sound in prin- 
ciple, has numerous features in actual application that largely nullify its 
accuracy as well as its usefulness. Proponents of this method of determining 
mine safety. point out that a worker is exposed to underground hazards for a 
given number of hours irrespective of the type of mining or equipment used; 
therefore, the number of hours of exposure is the correct.procedure with which 
to.measure safety progress. It has always been difficult, in fact almost im- 
possible, to obtain man-hour statistics that are anything like reliable insofar 
as coal mining is concerned, and this condition continues to exist. Workers 
frequently do not work anything like the required number of hours in a mine 
that is hand- -loading coal, and the mirier is paid on a tonnage basis, and under 
some conditions and in some places this also applies to mechanized mines. In 
many instances the miner loads his "turn" of a certain number of cars and 
leaves the mine (in many cases actually working only a few hours), but the 
full number of hours of work is credited to him for statistical purposes. 
Obviously, if a miner loads his "turn" in 3, 4, or 5 hours and leaves the 
mine (which is being and has been done to a Sonsiderabie extent), he has not 
been exposed to the hazards of mining for 7, 8, or 9 hours, as the case may 
be, yet almost invariably he is credited with having worked the entire shift. 


‘In hand-loading operations, especially in drift or slope mines where exit 
is available to employees at their pleasure, keeping anything like accurate 
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data as to time spent in the mines is out, of. the. susccied especially as re- _ 
gards: contract miners or loaders. Moreover. even in: mechanized mines operated 
on a@ contract basis, really accurate-data as: to.man-hours worked or man-hours 
of exposures are “by no means easy to obtain. -However, with the increasing use 
of mechanized mining, | with workers largely on a day-pay rather than a contract 
basis, man-hour data can be kept. with a fair degree of accuracy. Hence, man- 
hour data are: ‘likely to become increasingly dependable with the increase of _ 
mechanizdétion. When, however, the relatively much more nearly accurate data © 
of the present or recent past as to accidents per thousand or per million man- 
hours of exposure are compared with the estimated or calculated similar data 
of 10, 20, 30, or more years ago, the results are so undependable ‘as to be 
almost fantastic. ' Even todey, very few. coal-mining companies are equipped 
with time-clock ‘or similar systems, which, if handled effectively, would give 
correct data as to mah-hours, and very few, even when equipped with time clocks 
or systems, have the ‘clerical organization required to: assemble accurate data — 
on man-hours. As to the past, man-hours mst be: calculated from such data as 
average number employed (dtseir a difficult figure to obtain) multiplied by: 
the days the mine worked (which varies from mine to mine), and also miltiplied 
by the hours worked per day. (usually about 8, as most States have 8-hour laws, — 
but in many mining régions, in the past as well as today, men worked 10, 12, 
14, ox more hours per day). Comparing these calculated or estimited figures” 
of ‘the past with the more nearly accurate data of the present is the acme of” 
folly if there ts a ‘really sincere desire bat ad ea as to: the” 
progress of safety in coal mining... ; a ke 


"Calculating the progess of safety in cal ines by fatalities ea ade 
tons of coal mined also has unsatisfactory aspects; however, it is not diffi- 
cult to obtain reasonably accyrate data as to both tonnage of coal mined and 
number: of: fatal accidents that occur each year. in.coal mines;‘and, although — 
mechanization: has increased, the tonnage mined. per manshift, even though addi- = 
tional hazards have been introduced, and also the considerable increase. in the — 
strip-mine - tonnage has complicated the matter... Notwithstanding these as well 
other complications, comparisons. of coal mine fatality. rates.on a tonnage — 
basis are far more accurate than those on a. man-hour-of -exposure- basis, eipe-- 
cially ‘so- when referring to figures prior to 1930, -because any figures ct-min- _ 
hours of exposure for years prior to. 1930 are the roughest kind of assumptions, 
and those subsequent to 1930 lack much of being anything like accurate. In > | 
this paper, ‘statistics and accident rates are shown..as::caiculated,: both on a 
million-ton basis’ and a miliijon-hour basis; however ,' ; in making comparisons with 
years ' ‘prior to 1930, the per-million-ton basis is far: more ican hed ae 
able, and informative than the man -hour-of -exposure basis.> : 

In considering. coal mining as a whole, the Senbeaca: statistica or anthra- 
cite, bituminous coal, and lignite are used in table 2, andthe ‘fatalities for’ 
each are combined to give an over-all picture of phe: accident occurrencé’ of ‘the 
ee re * “2 , a or a 

In ‘the Maseke period 1906 to 19h6, inclusive, the amber of fatal ee 
dents each year has varied widely, but over.:the period the. number' ‘of: ‘deaths - 
in the coal nines each year, has. decreased slowly ‘put: definitely. The worst - 
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year for fatal accidents in the period (as well as in the. entire: cecionintay 
history of the United Statea) wos 2907, ‘when 3,242 men were Killed in the coal 
mines of the on States jin In pyoducing - about 478, 000,000 tons of ‘coal. The. 
best: year. was 1946 ; when Of. ives. were lost in the mines of the United States 
in producing about 592,000, 000/:tons ;of coal. “The 1946 figures are tentative, 
but they are undoubtedly close. to, the .final figures; ‘this “indicates that, as , 
compared with ' 1907,. doal-mining ‘fatalities in ‘1946 decreased aimost ‘exactly 70 
‘percent ‘and output increased al percent. It now appearsthat 1946 is’ the first 
year” in ‘this . century’ ‘when fewer than -1,000 men were killed ‘in Ameri cari coal. 
mines; since 1930: fewer ‘than :2,.000. men. ‘have béen “killed axmually ‘in the - ‘coal * 
minés of the United States, and , from : 1906 to 1930 the number ‘of’ men: kivled | 
was conisistently well above 2, 000, and in ‘some years: oo 3, 000. * 


The annual, pees ee the: peripa. 1906. to: 1A, imeluaive, ranged 
from 405,955,868"tons in'1906 t6”684',99,,989-tons in 19lb, the largest ever 
attained in a single year in the wattea states. Deaths per million tons of 
coal produced ranged from 6.78 in. 1907: to.1 6: ‘in 196, the’ latter’ the lowest 
fatality rate in the history of the indpstry. oe 


The following data are significent. in showing the: cineesveneat in coal- 
mine safety, insofar as fatal accidents dre concerned;-in two 3-year periods 
nearly 30 years apart, both years: in. which. coal - ‘Was urgently needed in the 
prosecution of world wars: ye ee a 


Year Coal producticn ; tons” “Wonber oF fatalities 


19LG: Siwnee | 2 5,0,3990,0905119- 2 ;226 
“AOL se sas “651, 402, 374 aT 7 2,696 

| ys | eccses] 678,211, 90) eas. 2580: 

| eee : ea Ase 7 
>.  ighh: 1,298, 
, 7 TINS ee 1,079 
- LONG oe, OT. 
1 


These two 3-year periods represent the largest coal production’that the indus-: 
try has.ever attained in any consecutive 3-year periods. Thc tonnege-in each 
period is nearly the same, the difference being only 10 ,189,570 tons, but the 
number of men killed in producing. coal’'in the latter period (1944-46) was much 
less than half. the number killed in the. 1916-18 period. The difference be- 
tween- 7,502 men killed in the 1916-168 period in mining virtually the same 
amount of coal as in the 1944-46 period, when 3,351 men were killed, isa 
saving of 4,151.lives for the coal-mining industry, and the country at large 
and the saving was made: at a time when this country was. confronted with the 
most critical shortage of man-power in the history of the United States. In 
both perfods this country obtained maximum coal’ tonnage at 4 time when coal . 
was desperately. needed to handlé wai necessities, but in the period 1944-6 
essentially the same. tonnage *was obtained as. in the period 1916-18, with a 
saving of 4,151 lives | €or 1,484 lives per year), reflecting very waneaey the 
Progress: tn Eetety ta coal mining in the 30-year interval. . 


’ 
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It is true that in the period 1944, 1945, and 1946, advantage. was taken - 
of Greatly ‘increased productiori of strip-mined.cqal and. of the use of mecha- . 
nized underground mining procedures, bath of which were virtually unavailable 
in 1916, 1917, and 1918.. That. does not. alter .’ 8 fact, that the coal-mining - 
industry,. through its. own inittative. and, progressiyeness, was able -to. provide 
the desperately. needed coal of 3 years. of the peak, of the World. War. II and did 
it with the gacrificeof. more than 4,000 fewer lives. than would have-been 
killed under, procedures of 1916, 1917, and 1918, .a. saving of. upwards. of 1,300 
Coal miners lives per year at a time when manpower was desperately scarce. The 
coal-mining “Industry deserves a credit. for this laaaaiad Poa be @ 
performante i ae . — gt : Lae : | 


Ganson. of Fatal Accidents tn diaieibeiad pinto 
ee eee and. Lignite Mines  .. ae 


' Mie causes of fatal accidents in bituminous -coal and 1 lignite mines are 
classified By. the Bureau of Mines into: 


1. Falls of roof and Gent 
Ce Haulage 
3. Gas or dust explosions 
4, Explosives Sie 
5. Electricity — | | 
6. Shaft 

pc pie ae ee other causes” underground © 


Falls of roof and ‘coal, baiiage:; and gas and dust ee are the 
three principal causes of fatal accidents, and generally the numbers of per- 
sons killed annually by eech-cause fall in the same’ order. Table 16 lists the 
number of fatalities by each. of these causes for the period 1906 to 1944, in- 
clusive. The fatality rates, based on millions of man-hours ‘of exposure and 
millions of tons of coal mined, are shown in the discussion ‘of each ‘of the 
major causes of. Besisents.. = Sy nidcee 
pease of Roof, and Coal 
is Falls seicour and eal is the eres cause of fatal accidents in- 
bituminous-coal and lignite mines; in nearly every year since 1906 Palls of. 
roof and’ coal have caused more fatalities in underground mines than 411 other . 
causes. put sogener including i ee disasters canged by gas or sust explo~ 
Sions. .. a | 


Falls of-réof and coal selon resunt in a ma jor disaster in which five or 
more men aré killed, but the falls’ kill” one or more persons at a time, and , 
though they occur’ relatively frequently, very little publicity is ‘given, such 
* accidents “ag’ ‘compared with major explosion disasters; however; owing ‘td. the’ 
frequency’ of such « ‘falls, .the ‘number of workers killed annually from this. single 
causé usually totals more ‘than. 50 percent of all. ‘underground fatalities, and 
in many years the numbér of fatalities from falls of roof and coal ‘In coal’ 
mines aggregate 10 to:20 times as many as’ do fatalities from explosions of 
gas or dust, or both.. 
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TABLE 16. - Under round fatalities at bituminous-coal and: ? ite 
mines, 2 principal causes 


Falls =3 Gas or All other 
. |roof and dust ex- IExplo- Elec- ae 
: coal aon re jplossone sives ae eet Total 


1906 2.90 Ae. 326 219 i15 1 0 
1907 sdeeous gil , aoe 911. 134 2 4,23 
1908: ssaeere ) , B29 229 320 109 vs a 2: 690 
STOOP: ie dacey 975 | ako 264 122 52 312 a7 2.002 
1910. 4aaeeeg | 206k 295 477 113 76 6 60 |2,128 
1OLE avcasi« | 2,007 294, 331 72 92 yy 31 {1,871 
1912 wvoseee 943 | «296 255 70 75 hy 39 |1,722 
- AGES -agaden } X007..k See 464 63 79 . 82 32 12,071 
Ae Senne Hae - 903 i "305 -1 -56-|. 86 . 55 . AE. 12,755 
1915: secneee 818 269 2} © 6s Bo: Pb , 38 30 {1,583 
I91G seceics F = OO “T 330 183. | 60 81° 4g | °34-| 2,587 
1917: «vseees 965 433 5I9" 95. FE ~. 60 4h 11,952 
1916: sesicee. | 1,052 LLG 103 85 qT: 76 | 41 11,880 
A919: -sgaeees 878 310 149 ST 64. 79 . 39 |.1,576 
1920 peccoe, 937 342 124 82. 70 72 34 11,661 
1921. sevaues 782 275 62 7h 76 Tk. We Ta 3eo 
IEP wcvibee 780 286 298 55 ca 56 , |. 36.)1,582 
1925. dtvcwes 948, 347 330 66 70 64, 31 11,856 
eo) are BLE =| «299 4.86 46 T2 | 56...) LT (1,822 
1925 sicoves 910 ; 310 302 ate) 80 TO,.5) 30 41,797 
1926 ssiowukiag 994 | 38h 373 L6 | oh 62.) 27 115980 
1927 sxsvies gah | 309 187 48 94 70. |. 22 11,654 
1926 gseseay 825 | 313 347 ky 82. pen 13 |1,675 
1929 .ecesee | 922 | 3h9 168 4s | 75 56. <1. 17 11,632 
1990 6440445 - 856 | 285 234 31 63 68. 9 11,546 
1932. 050028 624 | 194 68 he 62 yy 19 |1,026 
1082 wcuwees 466 146 162 21 yo 45 13 895 
1935: wea eee 458 162 27 2k 46 45 10 772 
io} arene Sa9° "7 “160° LO 21 53 64, fe) 894 
1935 saceiie. | ‘See 198 26 St ig 70 13 905 
OSG anid auus 624 | 202 Ta 31 mn 81 11 }1,034 
1987 Swseten «006 oky 156. 31 52 64 15. 11,128 
1936) -6vsevce 47h 142 8h 23 38 x 53 9 823 
1939 wtssgde | 500 155 43 15 kg 56 5 | 6823 
AGED wavewas 520 | 192 292 28 30 | 62 12 11,136 
IO: ameetie. Ste sy TOL 89 ok 4a. 65 9 994 
LHD weecess 592 241 | = 148 16. 7° Bd 89 6 |1,143 
PE 6 cause 592 | 221 | 166 | 2T | 33 80 D Ak iso 
We oxo stes 6 21° 3  : ae eeS:. ee 196 28 11,015 


The number of workers killed by falls of roof and coal is shown in table 
17, and although the number of persons killed annually from this cause has 
fallen from a high of 1,061 workers in 1910 and 1,007 in 1911 to 574 in 1911 
and 592 in 19h2, the sancentade of fatalities Seen this cause, as compared to 
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total underground fatalities, has remained nearly constant, due to the fact 
that in general, fall of roof accidents and the other causes of accidents have 
decreased almost at the same rates. 


Many: progressive: mining: ¢ompanieshave - timbering: yales tequiring the 
miner to set timber in accordance. with a- predetermined plan rather than accord- 
ing to the individual miner's. judgment;..in. seme-mines ‘the “exfércement of a 
uniform timbering plan. has resulted in: stopping or at least greatly reducing 
accidents from this ‘cause, and itis. believed that if this. practice is adopted 
uniformly and‘ enforced rigidly the accidents due -to falls of ¥66? and coal can 
be’ ereetly ‘reduced, though it is improbable — they can be. or AmIDE Led ei: 

The fatality rates | ‘for bituminous -+coal ‘and. ‘lignite dines. pagent ae 
millions of tons mined and -upon millions of man-hours for the. pertos 1939 to 
Ly Anplusive, are shown’ in table. 17: | 4 hes 


TABLE 17. ~ Fatal acctadents dus to falls of roof and coal | 


Fatality rates. 


| Fatality rates 
per. million tons 


DET million whe pours 


1.923 1.321,..... 

| 1.715 1.223. 
1932: sees 290,068: , 66 | 1.605 1.153... 
1933 -sse] | 315,304 | - 458 1.451 966. 
1934 2.00. 338,576 © 539 | 1.591 1.086. 
1935 ances ' 348,722 — 5eh 1.502 1.080 
1936 eeave 409,251 y 624 | 1.523 1.115 
1937 aces 415,425 | 606 | 1.458 1.072 ..... 
1938 seeee 319,2h2 - 47h | 21.464 1.136... 
1939 wecae 359,371 | 500 1.391 1.092 ._.... 
1940. wacee 418,960 .|- 520 | 1.241 1.007. .... 
LOWL.:seeeef.. 460,292 5 57h | 1.245 1.019 _.... 
1Dh2 wegant 516,222 | t 592 1.145 CIOS. 5a ck 
1943 nese io 513,651 592 i 1.153 969 be, Solel tet Je 
194k. 25.0. 12,218 283 (1.08: 882 

, It is probable ‘that the fatality rate per million tons of coal mained qore 


haours; the total number of men killea by falls of roof and coal has been ,re- 
duced materially, as ‘shown in table ‘17 and figure’ 5, and this has occurred . in 


the face of considerably increased production. 


A‘ study of the fatality rate 


per million man-hours indicates that little if any progress has been made in 
reducing the number of fatal accidents from falls of roof and coal as the rate 
has remained substantially the same, but :the number of deaths has dropped 
heavily, and this is brought out vividly . ‘in figure 5 and there is good reason — 
to believe: that the per m{llion- ton rate is far more nearly accurate than the 
rate per. million man -hourd and that it also gives & much more saga — 


ture of the actual progress. 
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tt ae abvicus from a eaidy of “these ‘statistics ene tells of roof and. 
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bituminous-coal and lignite mines; the number of men killed each year and the 
high fatality rate as calculated by a base of millions of tons and millions 
of man-hours of exposure show that more intensive consideration should be 
given to the prevention of accidents from this cause. The reduction. of. acci- 
dents from this cause by closer attention to roof and rib conditions appears 
to be feasible, and if done it will be a quick and relatively inexpensive way 
of reducing the tremendous toll of human life that is still taken each year 
in coal mining; this requires mich closer cooperation between workers and 
mnagement than has been obtained heretofore, and if this cooperation is 
achieved it will do more than anything else to reduce this cause of coal-mine 
accidents at least 50 Percent, which should be attainable. 


Haulage 


Haulage at underground bituminous-coal and lignite mines is the second 
min cause of fatal accidents in point of numbers of workers killed annually. 
Haulage accidents kill approximately one-third as many persons as are fatally 
injured by falls of roof and coal; and they cause almost one-fifth of the 
total fatalities in underground bituminous-coal mines year by year. 


The number of persons killed annually in haulage accidents fin the period 
1906 to 1944, inclusive, is shown in teble 18 and figure 6. The‘number of ~ 
persons fatally injured annually from this cause has definitely decreased 
during the period, but the number killed annually varied act ial from 4 
high of 446 in 1918 to a low of 142 in 1938. | 


- Fatal accidents due to haulage in bituminous cea 


' and lignite mines 


Number 
Tons mined of fatal | Fatality rate Fatality rate — : 
Year .j 1 000, of tons accidents |per million tons | per million man-hours 


TABLE 18. 


193) eevee Hh], 68: 205 0.636 Om 0 
O32 wuwsre 363, "25h 194 0534 °380 
1932 cece 290, 068 146 6503 361 
1933. Sewer 315,394 162 514 342 
1934 260s. 338,576 - 168 ‘497 2338 
1935 e-sees 348, 722 198 518 408 
1936 cece. 409,251 202 493 0361 
1937 wecce 415,425 © ohh , 588 | 0432 
1938) sae 319,242 © 142 hh 340 
1939 sees. 359,371 155 | 431 0338 
1940: <6 ss 418 ,960 192 | 458 372. 
1941 2.00. 460,292 ‘191s (415 | 0339 
1942 2.20. 516,222 ky | 388 - 
1943 2.20. 513,651 a 

1 19,972 | 
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“: The principal causes of fatal haulage accidents; as reported, include 
being struck, run‘over, or squéezed between cars and locomotive; coupling, 
switching, or riding trips, or Squeszéd between the cars spar nando ope oenaai 
or .roof; .in numerous instances: the original cause is coming in contact with. 
the’ trolley wire: and then:falling under cars or: apocrenavee or Peas squeesed 
between us es and cars. or enere yee ae oe . 


the ectcti ates: per: millton: tons of coal mined aa per r milion 2 man- | 
hours of Steere ore eheO) shown in’ table 18. ye. a 


The need for eer beuiage reacties ane ecant 4s plainiy- showi by a. 
study of the fatality rates from this cause of injure; haulage has been con- 
Ssistently the second main cause of fatal accidents at underground bituminous- 
coal and lignite mines in nearly every year since 1906. It should be noted” 
that. considerably. mote men were killed in haulege accidents in the period 1906 
to:.1929 ‘than :wete killed in the period 1930 to 1944. -The problem of reducing. 
haulage accidents:.is:as difficult in our coal mines:as it is on- the. streets and 
highways of the. United: ica hm general, it ie one of. personal carelessness 
or foolhardiness.. ° | RCE ee = Rigs, : 7 Te ay Rad, 


Gas: oF ae Explosions 2 . .¥ eee, t 


Papiseiots of. pas or dust are. the third fen ehuae: oe fatalities in 
bitumtfious-coal and lignite. mines. - Such accidents .-are- sensational and. usually 
are given wider publicity than accidents from any other cause or in any other, 
industry. Explosions that result in the death of five or more workers are 
termed "major disasters" by the Bureau of Mines, and these are. discussed under 
the heading "major coal-mine’ disasters.” 


"Many texplosicne of gas or coal dust result 1 the déath Of ‘Péwér ‘than’ ~~ 
five workérs;: and in some years the total number of workers killed in explo- 
sicng causing fewer than five fatalities outnumber -the. fatalities. caused by 
major aes eho ie 

Table. 19 and figure 7 list: the seabed of persons killed 4n gan or dust. 
explosions in the period 1906. to. 19th. The fatality rates, based upon mil- 


eeerxres 


~- © @ B&B 8 8 


from gas and dust explosions « over attained by the bituminous -coal an 
Explosives - - 4 : 7 ~ _ voce: 
The number of fatalities. resulting annually from the use' of explosives . 


during the period 1906-44, inclusive (fig. 8). THe safe methods of! use, 
handling, and storage of explosives in mines have ‘been widely: publicized, and 
the workers have been given better instruction in explosives practice than 
formerly; the result of this plus the manufacture 6? baPér types" of explosives 
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1911 -1915.... 
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100 


1906 © 1910 1914 1918 1922 1926 1934 1938 1942 1946 


Figure 7. - Fatalities from gas and coal-dust explosions in bituminous-coal mines. 
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TT er re Eta on ae T,Ce FASS 
bpeuente. aa a . much better 2 gsetabae fedora Prem the use of explosives im: 
recent years than, early in the century: ‘The. fatal-accident rates due to. _ 
explosives in the bituminous -cdai’ ‘industry per million man-hours for the 5- 
year period 1906 to 1910, inclusive, was 0.1446, which compares with 0. 043 — 
in 1941 and 0.026 in, ighe, ; 


. 
atid a demncaioiage siileis . j 
ee ee 


_ TABLE Bald ~ Fatalities 2 due. to. 


19h 


1930: sae 
IU): weed! « 363,254. Powe. 
1932 ssa 290, 068 ° OL. 
O99. scene 315,394 . 1057 © 
1934 soe} , 338,576: .081 ** 
L985 we eae 348 , 722 icon 
T9S6: dee 4og,251 os aa 
1937 vaus 415,425: 205 
1936 wea 319,242, | fe204 
1939 .ec.: 359,371 5). 43 | aa5 | 094 
19h0 ....] | 418,960 292 697 ! 566°" 
1941 ....} . 460,292 ' 89 193 | 0158 * 

66. | 

i 


| The decreased’ use-of: black ‘powder -and the increased use of permissible 
explos ives in underground. mining -haye. contributed much to the lowered fatality 
record.. Improved ‘explosives » blasting: equipment, and the exparision in the-use 
of electric” blasting ‘have-all. ae in. the reduction in the seneer hs blast - 
ing accidents. | | ele oath 


sx @s 


Fatality rates Peon use of ee Aaiees: eked upon atiatens of tons mined 
and upon millions of man-hours of exposure, are shown in table 20. However, 
the table does not take into consideration the heavy. toll from explosions and 
fires Sten by explosives. 


Fatal Accidents Caused by Electricity 


Statistics relative to the fatal aneeaase in bere 4 mines’ caused 
by electricity do not truly represent the progress that has been madé‘ in de- 
creasing the electrical hazards underground. The number of workers’ killed 
each year by direct contact with electricity in the period: 1906 to 1944 is 
Shown in table 21 and figure 9; these figures do not include the very cqn- 
siderable number of fatalities in bituminous-coal mines due to fires or explo- 
_ Sions caused by ignition of gas or dust (or both) by ac aa 


The use of aiectencsey in underground einmdncuatecst: and nigices mines 
has increased tremendously in the period ‘since 1906, and.many more workers 


2625 oes ae 
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are exposed. to.electrical. hazards than heretofore. Definite hazards are 
bound to. be present phe electricity is taken ‘underground. Electricity defi- - 
nitely: promotes. efficiency, but unless carefully installed, used, and main-~ 
tained its. presence. in mines is likely to increase rather than reduce ce oi 
accidents. a 


2 SABLE, 20... “a peo So due Lo €2 plosives. ae 
—Fatalit rates... 


wear... 11 000's of” ‘tons: accidents: Per million ‘tons | Per million, man-hours 

1930 sevge. | : 1: 0.069 ew On DBE 
1987 can cut 303 ,254 15 O41 029° 
1932: cave 290,068 @E 072 .052°- 
OAS. ieee 315,394 — Oh .O76 2050+" 
1934 scess. 338,576 24, 062 ‘2042+: 
1935: xsi 348 , 722 31 .089 O64 
1936 cece, 409,251 mak O76 055 
1937 weaus 415,425 31 075 0554s 
1938: seeds 319,2he 23 .072 055° ° 
1939 .. “| 359,371 15 O42 033: 
194O wevee’ 418,960 28 ~067 | 054 
1941 cost 460,292 ah 052 & O43: 
TONS 6 sys 516,222 16 | 031 [ss 026 
1943 sacca | 513,651 eT .053 3 | Ole ye - 

° ° 1 ° PF 


Year 


' Tons a ity ; sf 8 
1,000's of tons aecidants | Fer million tons{|Per million: ee 


1930: sere. uh'7 68 63 0,141 “0.097: 
1932. seess | + 363,258 . 62 i: ne § 122 
4932. j600%01. “290,068, eo a 104". 
1933 ceede, . 315,394... . 46 .* gre” too7 att 
1934 ...0. 338,576 «53 156 | 107° 
1935 suave 348 , 722 43 | nu ae ; 089° 
1936: 140% 409,251 Wyo | ~ .108--: an EIT OFG: += 
LOST cae. RISES alien, S20! |, 125 092 
1938 .eerv }, : 319,242 | L387 1. ag: 60917 
1939 wxewe fio: 359,371.. | 49 } Geo se ie 
1940 eseee | 418,960... |. — 30.5.5 s072 O58. 
FIG occ: | BGO P08 Rina cle ot ms 4 eOtke 073°” 
RGD ces, -* OBB eeen. a hae Dae elke 2099 — 5082 
TORS» ance | 513,651 | 33 | 064 054 
EGRE 25869.) 1-519 972) oo |b as 26: 2050. O41 
Note, Pable.-21 does -not. oa fatalit tes. in coal mines due” to: explosions 


and fires caused by electricity. 
2625 oe BBs 
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Much progress heehee made by ‘the fiiwracturers: ‘of electrically driven 
mining equipment and. accessories in attempting to make the equipment safe 
for use-in.gassy- mines: if the equipment is néintained in proper. operating . 
condition and is used with. care and. judgment ; accidents caused by electricity 
have been due largely to the use of open or nonpermissible equipment, .but some 
serious accidents have been caused by permissible equipment that has not been 
maintained in permissible condition, as a result of which gas has ‘igrited. 
Improper grounding of equipment has caused shock hazards, some resulting in 
death. Thé guarding of overhead electric-trolley wires is more common than 
formerly, particularly at the places where the man-trips are loaded ‘and un- 
loaded, though numerous deaths are caused by contact with unguarded trolley 
wires. Trailing-cable insulation is improved and is being improvéd‘further 
at present; electric circuits-are being improved and sectionalized; ‘and cir- 
cuit breakers are being installed to prevent overloading the cirevits: to a 
greater extent now than in'the past. All of these improvements ahd’ many _ 
others have helped to reduce the accidents due to electricity, but’ such acci- 
dents continue to occur far too frequently. ass 


The fatality rates fron electsiéal contacts in bituminous -coal: and lig- 
nite mines on both the million-ton basis and the million-man-hour basis are 
“shown in table 2l. ... 


-- Z 
~ s0.oe em .  s ——— . e 
on %: " a e ° 8 


a 


Shaft Accidents 


“= ‘The number of fatal acedaente: occurring in shafts at underground bitu- 
minous -coal and lignite mines has’ been reduced more ‘than the number of fatal 
‘accidents from any of the other principal causes, when considered on ‘a’ per- 
centage basis. In 1906 73‘men lost their lives in shaft accidents, and in 
1939. there were = only 5 fatal. accidents. from this cause.and only 6 in 1942. 
The number of fatal shaft accidents: in bituminous coal mines that occurred 
annually in the period 1906 to 194k, inclusive, is shown in table 22, ° : 


The fesuction in the. number. of fatal shaft accidents is- Meese due to 
improvements in hoisting equipment, safeguards at: the collar of the shafts 
and at shaft landings and in cages and skips, and ‘improved methods of handling 
cars on and off the mine cages and of handling men in pete shafts and 
ed oe a te cit Bsa ta ccta aga? 


a Met ene. 1 @ es 
=m 


‘ ‘The danger of falling =cage: ‘accidents in hoisting and lowering men is 
always present, however, ‘and if a:cage falls while men are being hoisted or 
lowered into a mine, a’mijor. disaster is likely to result, as cage catches are 
by no means always dependable. :The-need for. constant. and. close inspection of 
‘hoisting equi pment. by competent: ‘persons. is. imperative, and it should be re- 
membered thet no device that will stop and. suspend a falling cage under all 
conditions of service, seros do =e every. time, has yet been invented.’ 


.. The fatality bates in shart: abciachta dn bituminous -coal and lignite 
mines, based upon “millions of tons ‘of coal mined and upon miblions of man- 
hours of exposure, , are oe in eabie ‘Bee 
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“TABLE ae , 


Fatal 


| Fatelit - 


- Pavel es due to shaft accidents at Pitumsnous - rer” 
; goal and lignite mines 


Year’ 1,000's is tons accidents Per million tons |Per million. man-hours. 
-1930. coves tte 7,68 ae | 7. 2) 0,021 0.014 . | 
193L sees. 363 , 25k “19 6052 . 6037. | 
1932:.e06.| °° 290,068: ° it ae O45 Fw 032 
1933 eeces 315,398 | 10 | 032 fe, 6022 
1934 sseee 338,576 °° ot 026 ©} -.... > 018° 

= Sees : - wo. es : 

1935 .weces * 348,722 13 2037 - | + 027 
1936 .scoee} «409,251 | “11 027. fa. Be 2019 - 
1937 <ecesel > > 415,425 15 036. | .  ~ + 026 
1938 eevae "3" 329,2h0 ) 9 . 028. ot 2022. 
1939 eoeeoe 359,371 2 ‘ ade O14 | c eO11L 
1OKO cease 418 ,960 12 | .029 | | 023 
19N1 cece. 460,292 9 ,0019 .. ... 1... >016 | 
19h2 ..se0]. °° 516,222 °° 6 sol2 | -Q10. 
19h3..e086f% 513,651 - 5 | | -010 - 2008. 
19KY 2.005 19,972 28 054 oOb4 


re ee 


Ma jor Coal-mine Disasters 


In relatively recent years, the ‘coal-mining industry his sored more. than 
12 consecutive months without a ma jor disaster, none having occurred; between 
July 2,.1938 and July 14, 1939. In 1933,.only one major disaster, occurred, 
an explosion at Oakmont: mine, Barking, Pa., in which seven men. lost: their 
lives... In 1946, only two major disasters occurred, causing 27 fatalities. 
Records: of recent years in which relatively few fatalities occurred asa. 
result of major disasters are tabulated below: 


Rume™ of me, or. “ise 3 ere. 


Fatalities ~ 


7 1933 wows 
1939 ‘eeectee 
OSM oie gae.e% 


Thé best. explosion-free record’ for. ‘the’ ‘coal- -nining (nduatry ‘of the United 
States: was established’ in “the period June 2, 1938. to July 14, 1939, or. approx- 
imately..13-1/2.months without a major coal imine disaster. | On June 2,.1938, an 
explosion oecurred in the Butier slope’,. ‘Pittston, Pa.,. (an anthracite. mine},:: 
and 10-men were: killed; ‘the next. mine explosion: occurred on July. 14,. 1939, at 
the Duvin sar Erovadence 5. 6 - (a bituminous mine), with 28 fatalities. . 


The iaportance of discussing. these relatively short periods; in which no 
major disasters. occur when considering the status of safety. in mining is. nae 
these records indicaté that although major disasters are. likely to.ogcur in. 
the coal mines of the United States as long as we produce coal in quantities 
such as now produced, coal mining can be done with major disasters greatly 
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- Number of major coal-mine disasters in the United States, 1906-1947. 


Figure 10. 
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in number and in severity, and the terrific toll of life entailed by them can 
and should be avoided in large part. However, not only individual fatalities 
but also occasional major disasters are certain to continue to occur in our 
coal mines, because no amount of laws, regulations , or welfare. precedures will 
ever overcome the vagaries of human beings, and even at present most of the 
individual accidents as well as-major disasters are caused by human failings 
chargeable to both workers and management, the | esponsibility being about 
equally divided. 


TABLE 23. - Coal-mine disasters in the United States in which | 
five or more men were Killed | 


Date . i Name of mine. “Location of mine Nature. of disaster Killed 


1906.3 


Jan. 4. |Coaldale Goavaaie:, W. Vane | iepicsian fe? a 
Jan. 18/Detroit — Detroit, W. Va. | do. : | _ 26: 
Jan. 2h| Poteau No. 6 Witteville, Okla.. | Dynamite explosion| 14. 
Feb. 8 |Parral Parral, W. Va. Explosion _ 23 
Feb. 19]Maitland _° |Walsenburg, Colo. do. 14 
Feb. 27|Little Cahaba . | Piper, Ala. do. - 12 
Mar. 22{Century No.1 . Century, W. Va. do. ; 23 
Apr. 22 | Cuatro 1/  |Tereio, Colo. do. 18 
May 15 ;Shenandoah Cit, Shenandoah, Pa. ~ Dynamite explosion 7 
June 7 |Red Lodge 1/ Red Lodge, Mont. Mine fire 8 
Aug. 6 |Susquehanna No. 7~ |Nenticoke,: Pa. — | Explosion 6 
Oct. 3 |Pocahontas '|Pocahontas, Va. do. 35 
Oct. 5 |Dutchman ,{Blossburg, N. Mex. | do. 10° 
Oct. 24)Rolling Mill’ Johnstown, Pas «= | ~~ do. ie, 
Nov. 3 |San Toy No. 1 ~ |Corning, Qhio . - ‘Fell down shaft DD 
Dec. 20}/Fidelity No. 1 {Stone City, Kons. ' 1 Powder explosion ‘ca 
Dec. 22|Breese-Trenton Breese, Ill. -. ‘| Cage with men fell 6 
ie | | down shaft 
1901s | | 
Jan. 1lh4iDeering No. 7 Clinton, Ind. | Powder explosion 7 
Jan. 23|Primero Primero, Colo. Explosion | oh 
Jan. 26|Lorentz - , |Penco, W. Va. | Powder explosion 12 ° 
Jan. 29|Johnston City Johnston City, Ill. do. - > ee 
an. 29!Stuart Stuart, W. Va. | Explosion - «Bh 
Feb. 4 Thomas, 0.25 Thomas, W. Va. | do. Sek 
Mar. 2 |Holde Taylor, Pa. _ dd. | i 
Mar. 16)Bond and Bruce Tacoma, Va; : dO. | 11 
Apr. 26;Morgan Black Diamond, Wash. do. 7 
May 1 |Whipple Scarboro, .W. Va. do. | 16 
Mey 19 iEngleville i/ Engleville, Colo. | Mine fire - 5 
June 18] Johnson No. 1 Priceburg, Pa, | Explosion 7 7 
Aug. 17);Sonman Sonman, Pa. Fell down shaft 5 
Dec. 1 jNaomi Fayette City, Pa. .| Explosion - 34 
Dec. 6 |Monongah Nos. 6 & 8|Monongah, W.. Va. do. - 361 
Dec. 16! Yolande | Yolande, Ala... | do. | 57 
Dec. 19|Darr _ | Jacobs Creek,:Pa. | do. | 239 


Dec. 31: Bernal ) Carthage, N. Mex. |. do. | | a 
See footnote at end of table. 
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“TABLE 23. 


- Coal-mine dianatass tn the United States in which . 


five or.more me were killed (Cont'd. 


a OF eer kaha of disaster’ Killed 


Date 
1906 ; 

Jan. 30/Backman 

Feb. 10|Moody 

Mar. 28|Hanna No.1 , 

May 12 |Mt,. HORE re a 

May 13 Prospecti 

July 15 Siena le es 

Aug. 26|Hailey-Ola No. 1 

Aug. 28|Warrior 

Nov. 20)/Red Lodge 

Nov. 28;Rachel and Agnes 
Dec. 29|)Lick Branch 
1909: | 

Jan. 10/ Zeigler 


ene of mine 


Jan. 12/Lick Branch 
Jan. ‘19|Stone Canyon © 
Jan. 25|Washington No. 5 


Jan. 25|Orenda No. 2 | 
Feb. 2 {Short Creek — 
Mar. 2 |No. 142 

Mar. 20|Sunnyside 

Mar. 31|Echo 

Apr. 9 |Eureka No. at. 


June 23/Lackawanna No. 4 | 


Toller 

. Northwestern i 
Oct. 21}Rock Island No. 8 
Oet. 31|Franklin No. 2 
Nov. 9 |Auchinclossi/ — 
Nov. 13/St. Paul No. 2. 
Dec. 11/Baker No. 5 

Dec. 23;Mine A 


July 6 
3 


Jan. 11| Nottingham=/ 
Jan. 31} Primero 

Feb. 1 | Browder . 
Feb. 5 jErnest No, 2 
Feb. 8 ;Barthell No. 1 
Mar. 12!South Wilkes- 


Barre No. 52/ 


Hawks Nest, We Va. 


South Carrollton, Ky. 


jHanna, Wyo.. 
\Wyofifng, Pa. 
Midvale, Pa. 


(Williamstown, Pa. 


\Haileyville, Okla, 
Wilkes-Barre, Pa. 
Red Lodge, Mont. 
Marianna, Pa. 


SEV EROE PAO Ms Va. 


pane, Ti. 


‘Switchback, W. Va. 
|Chancellor, Calif. 
|Franklin, Made 


cee Pa. 
‘Short - Creek, Ala. 
Pittston, Pa. 


‘Evansville, Ind. - 


Buery, W. Va. 


|Windber, Pa. 


\Wehrum, Pa. 
Tollerville, Colo. 
jRoslyn, Wash. 


{Hartshorne, Okla. 
{Johnstown, Pa. 


Nanticoke, Pa. 


i, sOROPEY, Lbs 


Clay, Ky. © 
|Herrin, Ill,. 


Plymouth, Pa. 
Primero, Colo. 
Browder, Ky. 
Ernest, Pa. 


|Stearns, Ky. 


Wilkes-Barre, Pa. 


Mar. 31/Great Western No. 2/Wilburton, Okle.-: 


Apr. 20; Mulga 
Apr. 21jAmsterdam 
May > _|Palos No. 3 


Mulga, Ala.- 7 
jAmsterdam, Ohio 
(Palos, Ala. 


See footnote at end of table. 
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TABLE 23. - Coal-mine disasters in the United peowee in which: 
five or more men were killed 


Date Nene of mine Ttocation of mine fiature of disaster Killed 


1910: 
Oct. 8 |Starkville = | Starkville, Colo. Explosion | : 56 
Nov. 3 /Yolande No. l > Yolande, Ala. | do. : >.< 
Nov. 6 |Lawson Bleck Diamond, Wash — doe. 16 
Nov. 8 |Victor American . | Delagua, Colo. _ + | Explosion (and 79 
. | Now 3 | mine fire) : 
Nov. 11/Shoal Creek No. 1 | Panama, Ill. Explosion 6 
Nov. 25|Providence No. 3 Providence, Ky. Powder explosion {| 10 
Dec. 14!Greene Tacoma, Va: - Explosion «8B 
Dec. 14/Leyden Leyden; Colo. : Mine fire 10 
Dec. 31\Lick Fork | —-'| Thacker, ‘W. Va. Mine cars | 10 
1911; ee | 
Jan. 20/Carbon Hill Carbon Hill, Va. Explosion | | 7 
Feb. 9 |Cokedale Trinidad, Colo. do. 17 
Mar. 18/No. 16 .!Mineral, Kans. do. tel oS 
Mar. 22|Hazel East Canonsburg, Pa.| Fall of roof | 9 
Apr. 7 Atel oastl/ Throop, Pa. Mine fire | 72 
Apr. 8 |Bamner «| Littleton, Ala. Explosion | 128 
Apr. 24/ ott eee Elk Garden, W. Va. do. 7 i 
May 27 |Camero Shamokin, Fa, . do. | 5 
July 13!Sykesville Skyesville, Fa. do. |. 1. 
Aug. 1 |Standarda _|Welch, W. Va. | do. | 66 
Sept. 12 MarvineL/ Scranton, Pa. Mine cars | 5 
Oct. 3 {|Drifton No. oi/ Freeland, Pa. Cave-in | 5 
Oct. 23/0'Gara No. 9 | Harrisburg, Ill. Explosion J 8 
Nov. 9 |Adrian Punxsutawney, Pa. do. 8 
Nov. 18jBottom Creek Vivian, W. Va. do. 18 
Dec. 9 |Cross Mountain Briceville, Tenn. | do. 8h. 
1912: 
Jan. 9 |Parrisht/ — Plymouth, Pa. do. 6 
Jan. 16/Carbon Hill {Carbon Hill, Va. Dynamite explosion 5 
Jan. 19|Central Central City, Ky. Explosion — eo, 
Jan. 20|Kemmerer No. 4 Kemmerer, Wyo. do. 6 
Feb. 22|Western No. 5 Lehigh, Okla. Mine fire ~&@9 
Mar. 20}San Bois No. 2 McCurtain, Okla. Explosion 73 
Mar. 26|Jed Jed, W. Va. do. 81. 
Apr. 21/Coil | Madisonville, Ky. do. . » 
June 18 | Hastings Hastings, Colo. do. 12 
July 11/Panama Moundsville, W. Va. | do. eae 
July 16/0ld Dominion No. 1 |Carbon Hill, Va. | do. 8 
July 24|Superba and Lemont | Evans Station, Pa. | Cloudburst flooded [2/18 
| mine a 
Aug. 13 |Abernant |Abernant, Ala. _ | Explosion | 18: 
1913: : 7 
Feb. 19 |Seagraves Eldorado, Ill. do. 5 
Apr. 23 !Cincinnati Finleyville, Pa. | dow. 96 
May 6 ‘Taylor Hartford, Ky. | Overcome by gas | 5 


See footnotes at end of table. 
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“ Date ~ ="Wathes oF ane 
1913: | : 
May 17 Imperial 


Aug. 2 |East Brookside 
Oct. 22 |Stag Canon No. 2 
Nov. 18|Acton No. 2.-. 
Dec. 16!Vulcan . 
1914: . 
Jan. 
JOaNe 


10 Rock Castle , 

14 |Spencer-Newland 
Apr. 28\Eccles Nos. 5 & 6 
Apr. 29'Union, Pacific No. 
May 29 |Ma a 


ol 


June 30|Cinderella 
| “7 


spt ee ee he 
Sept. 16 [Lehigh No, 42/ 
Oct..5 \Mulga | 
Oct. 27jNorth or No. i 
Dec. 9 ten. 


1915: Ati a 
Feb. 6 |Carlisle , 
Feb. 17 |Prospect27 

Feb. 18/Atlas 

| 


Mar. 2 |Layland No.3. 
Apr. 5 {Shoal Creek.., ~~ 
May 24 |Smokeless Velley 
No. l _ 

July 27;United Coal No. 1 
July 30|Patterson No. 2 
Aug 31 Orenda Par 

Nov. 16'Northwestern 

Nov. 30;Boomer No. 2 


1916: | 
Feb. 8 free 
Feb. 11!Jefferson-and 
Clearfield No. 2 
29;Davis RACY, 
a ,Hollenbac 1 
Mar. 2 81King 4 
Mer. 30!Robindale 
Aug. B lwenauandy! . 
See rs at end of table. 
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‘Plymouth; Pa... 
Ernest, Pas |. 


' |Belle Valley,. Ohio 
, | Tower City, Pa. - 
Dawson, N. Mex. 
Acton, Ala. | 
New Castle, Colo. 


Rock Castle, Ala. 


Mulberry, Kans. . 


'Eccles, W. Va. | 


Cumberland, Wyo. ' 
Maryd, Pa. 


|inderetia,. We. Wa 


a 


adhe, te te 
Adamson >» oe 2 


Lansford, . Pa. 

Mulga, fin... i 
Royalton, Fdg | 
Scranton, Pa. . 


Carlisle, W. Va. 
Wilkes-Barre, Pa, 
Rich Hill, Mo, -.. 


Layland, W.,Va. — 
Panama, - eg 
Johnstown, : ‘Pa. 


Christopher, Ill. 
Elizabeth, Pa. 
Boswell, : mn 
Ravensjale, Wash. . 
Boomer, W.. Va. 


Kempton, Md... 

Wilkes-Barre, Pa. 
Kimboil, W. Va. — . 
Seward, Pa. . 
Edwardsville. Pa. : 


Ap ce 


“Coal -nine -‘@teasters- In the United States ‘in ye 


_—ee— et & oe or eee EE ee, oe “eer 


reine oF GTaTEr TION 
Exploaicn 215 
do. - ee. 
i dS 5p 263 
do. ok 
ae 37 
aos rae oa 
Cage with men | 6 
fell down shaft | | 
Explosion 181 
Mine cars... . ee 
Overwinding | of » 6 
cage | , 
surrooatea’ by . oe: 
. fumes from fire |... 
in fan house _ he 
Cave-in .- aes 
Explosion . ‘T 
dogs ee 
os a De 
cole of bottom! 13 
of cage. wy 
a we, dest 
da. 13 
Powder (and mine 5 
explosion 4 
Explosion. . 112 
dow. | eee! 
do. 9 
“lees ' 9 
Mine. ‘cars | 9 
Explosion 19 
do. oe 
do. ‘ 23 
thy 6; SERS mr! 
th nie, GAO, 0 wat 
G6. cing: ag 
do. 40 
DO ies as, 01 ae 
So 8 
6. 


do. "Site oe bo eG 
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- Coal-mine disasters in the United States in which 
five or more men were killed (Cont'd. 


Location of mine | Nature of disaster|Killed 


TABLE 23. 


Date 
1916: | 
Oct. 19/Jamison No. 7 Barrackville, W. Va.| Explosion | 10 
Oct. 22}Roden Marvel, Ala. do. - 18 
Nov. 4 |Bessie Palos, Ala. do. = 30 
Dec. 13/Fidelity No. 9 Stone City, Kans. sae — 20 
1917: 7 , 
Mar. 13|Henderson No. 1 Hendersonville, Pa. “ae, - Vy 
Apr. 18|Lynden Mason, W. Va. Lightning exploded 5 
powder in powder | 
house 
Apr. 27|Hastings Hastings, Colo. Explosion lel 
June 2 |Rend No. 2 Herrin, Ill. do. Ll: 9 
June 13/Banner Banner, Ala. do. | 6 
Aug. 4 |West Ky. No. 7 Clay, Ky. do. | 62 
Nov. 29|0ld Ben. No. 11 Christopher, Il. doe 17 
Dec. 15/Yukon No. 1 Bluefield, W. Va. do. “17 
Dec. 17|/Wilkeson . Wilkeson, Wash. Inrush of water 6 
. and gravel - 
Dec. 19INo. 3 1/ Nemo, Tenn. Explosion 11 
Dec. 31]Underwood Throop, Pa. do. ‘} 20 
1918: 7 
May 20 {Villa .|Charleston, W. Va. Mine fire 13 
Aug. 7 |Harmar Harmarville, Pa. Explosion | 8 
Aug. 28/Burnett Burnett, Wash. doe. 12 
Sept. 28!North Royalton, Ill. do. el 
1919: | 
Mar. 31/\Empire Aguilar, Colo. | do. ‘| 13 
Apr. 29|Majestic Majestic, Ala. do. - 22 
June 5 |Baltimore tunnel oe | | 
No. o1/ : Wilkes-Barre, Pa. | Po Powder explosion 92 
June 30/Alderson No. 5 Alderson, Okla. | Explosion 1+ 15 
July 8 |Lansford collteryl/ Lansford, Pa. | do. 8 
July 18!Carswell - Kimball, W. Va. | do. 6 
Aug. 6 |Weirwood - Weirwood, W. Va. 7 do. | 7 
Aug. 18/ Oakdale Laveta, Colo. do. 18 
Oct. 29|Amsterdam No. 2 Amsterdam, Ohio | Mine fire 20 
Dec. 4 INo. 3 Jasonville, Ind. | Explosion 6 
1920: ; a : 
Apr. 14/Stag Canon Nos. 1 | 
& 6 7 Dawson, N. Mex. do. 1 5 
May 3 nana Clinton, Ind. l do. y) 
June 2 |Ontario Cokesburg, Pa. | do. 6 
July 19]Union Renton, Pa. » do. 9 
July 26;No. 6 Sublet, Wyo. | Blowing up of 8 
: ' powder magazine 
Aug. 13/Poun Mill Pounding Mill, Va. | Fell of rock =) 


See footnote at end of table. 
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Date- 
19203 
Aug. 21/No. 19 Degnan, Okla. Explosion | 10 
Nov. 16 |Arnold EFarlington, Ky. | Mine fire + 6 
Nov. 23 |Parrish alee 6 nae 3 Explosion — ae 
1921 :: : ee S 
Feb. 12 |Qak Hill Nos. i & 2 oak Creek, dole. do. Frits | 
Feb. 23 |Kathleen - “|Dowell ,: Thon: Miné fire: - ee | 
Mar. 9 |Rahn No. al/ Seek, Pe... Explosion | eee 
Aug. 31.)Harco Harrisburg, Eide do. 11 
Dec. 13 |Satanic Morrison, Colo. Mine fire 6 
' Dec. 31)Docena Adamsville, Ala. Explosion oe 
1922 : Fes a 
Jan. 30/Layman . Pineville, Ky.. do. a 
Feb. 2 |Belle Ellen No. 2 jBelle Ellen, Ala. * Ge 9 
Feb. 2 |Gates Na...2 Brownsville, Pa. oe 25 
Feb. 7 |Marietta ) .|Pinson Fork, Ky. Gos: = 9 
Mar. 2Q/Dilltown No. 71> ‘Dilltown, Pa. dows sp. 3 
Mar. 24 |Sopris Sopris, Colo. do. 17 
‘May 25 jAcmar No. 3:. . ‘Acmar,: Ala. , do. : m8 
Sept. 23 |Raleigh-Wyoming ‘Glen Rogers, W. Va. | Falling. cage: | 5 
No. 2 
Sept.29|Lake Creek: —._ Johnston City, Ill. | Explosion :: 35 
- Oct. 30|No. 11 McCurtain, Okla.. ao, 4 3 8 
Nov. 3 |Eddy CreekL/ Cigphant, Bae | Premature shot -. 6 
Nov. 6 |Reilly No. 1 |Spangler, Pa, | Explosion TT 
Nov. 22 {Dolomite No. 3° ‘Dolomite, Ala. | do. 90 
Nov. 25|No. 4 \Cerillos, N. Mex. do. 12 
1923: ‘ a 
Jan. 10/Dolomite No. 1 Dolomite, Ala. § .|::-@as a 
‘Feb. 8 |Stag Canon No. 1 Dawson, N. Mex. | do. 120 
: ete Zi Alliancel/ |\Kaska, Pa. . dO. a 
Mar. 2 |Arista lArista, W. Va. "| oe 10 
May 5 |Southwestern Aguilar, Colo. . do. 10 
_ June 26 Richards colliery2/ Mount Carmel, Pa. do. 5 
Aug. 14/Frontier No. 1 Kemmerer, Wyo. do. . 99 
Oct. 7 |Midwest: - |Paltsades; Colo. 1 .:7do. 6 
Nov. 6 |Glen Rogers \Beckley, W. Va.. do. 27 
Dec. 7 |Happy Happy, Perry Co., do. 9 
1/ Ky. oe SE yl ¥s 
Des. 8 IMt. Jessup No. 2 vepeney mae Fall of roof 5 
192 . ) 
“Jan. 2h |McClintock Johnston city, Ill. | Explosion a3 
- Jan. 26|Lancashire No. 18 |Shanktown,. Pa..-- do. - 36 
Mar. 8 !|No. 2 pk Castle Gate, Utah do. pelea 
Mar. 26:!Yukon Noi 2. Yukon, W. Va. | do. ok 
_ Apr. 28 ,Benwood ,. ‘Benwood, W. Va. do. 4g 


C. 7485 


/ TABLE : 23. 


(Cont'd. 


five or more men:were kilied 


--Coal-mine disasters in-the United States in which 


Location of mine . | Nature of; disaster Killed 


ae footnote at end of table. 
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TABLE 23. - Coal-mine disasters in the United States in which 
five or more men were Eitied 


Date ocation of mine Nature of disaster |Killed 
1924s 


June 6 Locmis2/ Wilkes-Barre, Pe. . Explosion eae “4 
July 25|)Gates No. 1 Brownsville, Pa. do. 10 
Sept. 16|Sublet No. 5 Sublet, Wyo» do. 39 
Sept. 21} Rains Rains, Utah do. “= 3 D 
Tec. 17|RBurnett — Burnett, Wash. | do. 7 
19253 ; 
Jan. 15|/Diamond No. 1 _| Providence, Ky. do. | 6 
Feb. 20! City _ |Sullivan, Ind. do. 52 
Mar. 17|Barrackville Barrackville, W. V do. 33 
Apr, 26; Hutchison West Newton, Pa. do. _ 5 
May 26 | woodwaral/ Edwardsville, Pa. do. 7 7 
May 27 |Farmville Coal Glen, N. C. dow. ° 33 
May 31 |No. 2 Piper, Ala. do. 7 
June 8 |No. 9 Sturgis, Ky do. - 17 
July 23] Rockwood_ Rockwood, Tenn. do. 10 
Aug. 3 Dorrance2/ Wilkes-Barre, Pa. doe 10 
Nov. 13)/Finley . Madisonville, Ky dd. : 2 
Dec. 10} Overton No. 2 Acmar, Ala. do. | 53 
Dec. 14|/Wilkeson Tacoma, Wash.. do. . 5 
le 23|Webb — Bellaire, Ohio Mine fire 9 
192 
Jan. 13jNo. 21 Wilburton, Okla. Explosion == 91 
Jan. 14|Jamison No. 8 _|Farmington, W. Va. do. sf 19 
Jan. 29jNew Orient No. 2 West Frankfort, Ill. do. ors ne) 
Jan. 29!Mossboro No. 1 Helena, Ala. do. 27 
Feb. 3 |Horning No. 4 | Horning, Pa. © do.) | 20 
Feb. 16}Nelson ' |Nelson Creek, Ky. "do. | 8 
Mar. 8 |Crab Orchard No. Eccles, W. Va. do. | 19 
May 6 |Randolph c seypecke 2 ioe Carbon, Pa. do. —) 
duly 3 perceecel) | '|Kingston, Pa. do. | 7 
July 21)Dixie ‘|MoOffat, Ala. do. 9 
Aug. 26|Clymer No. 1 Clymer, Pa.. do. | 4h 
‘Sept. 3/Tahona | Tahona, Okla. do. 16 
Oct. 4 |Rockwood 1/ Rockwood, Tenn. do. | 27 
Oct. 30|Colliery No. 7 Nanticoke, Pa. do. | 9 
Nov. 15]Mound -|Moundsville, W. Va. do. | 5 
Dec. 9 !Francisco No. 2 -|Francisco, Ind. do. | 37 
1927: | i | | 
Mar. 30 Saline No. 2 | Ledford, Ill. do. 8 
Apr. 2 |No. 53 | Cokeburg, Pa. do. 6 
Apr. 8 |Carbonado '  |Carbonado, Wash. Rush of weaved 7 
| | and mud 
Apr. 30!Federal No. 3 Everettville, W. Va. | Explosion a te 
May 13 |Shanon Branch No. 3|Capels, W. Va. doe * = 8 
May 26 \WoodwardL/ _. |Edwardsville, Pa. “do. 7 
May 27 ‘Delagua Delagua, Colo. do. 7 


See footnote at end of table. 
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“PARLE PEF Bs Gea ain disasters in the United States in which 
five or more men were killed . Cgnt.. 


Date Name of mine Location of mine Ratna oF asa [TTIAG 
1927; | | . : 
Aug. 3 !Clay No. 7 Clay, Ky. - Explosion : 15 
Dec. 20/Franco No.1 © Johnston city, Tid. dgss * i. 
1928: | 7 4 
Jean. 9 jNo. 18 | West Frankfort, Ti. do. YY 21 
Feb. 20/Kinloch Parnassus, Pa. do. . 42: 
Feb. 24|Mama No. 3 Jenny Lind, Ark. do. 13 
Apr. 2 |Keystone No. 2 Keystone, W. Va. do. DiS 
May 19 |Mather No. 1 ~~ . | Mather, Pa. do. , “LD 
May 22 |No. 30. : Harlan, Ky. do «:' 8 
May 22 |No. 1 Yukon, W. Vas. a6 * 5 
May .25 Baltimore. No. 5L/ Farsons, Pa. | do. ae 
June 20|No. 1 ; 3 National, W. Va. . do. 6 
Aug. 9 |Hillside. - Johnstown, Pa. | do. a 
Aug. 15|No. 3 Coalport, Pas «= do. 13 
Oct; 22!McAlpin . | McAlpin, W. Va. do. 6 
Nov. 30|Pricess Poca , Roderfield, W. Va. do. 6 
Dec. 19{No. 2 ; : Drakesboro, Ky. — dO. 6 
19293 | 
Jan. 26|Kingstoz No. 5 Kingston, W. Va. - do. 2/14 
Mar. 21!Kinloch Parnassus, Pa. do. 46. 
Mar. 27|Connellsville Yolande, Ala. | do. -10 
June 5 |Halcon Bear Crrek, Va. Fall of slate ’ 
Sept. 27 | Covington '..}|Tahona, Okla. ‘Explosion oe 
Dec. 1 |0ld Ben No. 8 West Frankfort, Ill. do. | 7 
Dec. 17/0ld Town . McAlester, Okla. do. . 61 
1930: ; : 
Jan. 13/Peerless -° steven Sie. do. t 
Jan. 19|No. 1 . Lillybrook, W. Va. 86s 8 
Feb. 6 |Standard . Standardville, Utah do. 23 
Mar. 8 |New Peerless Lynn, Utah. do. 5 
Mar. 26! Yukon Arnettsville, W. Va. do. 12 
Mar. 30/Kettle Island . Kettle Island, Ky. do. 16 
Apr. 12|Carbonado. . , Carbonado, Wash. do. ta 
Aug. 8 |Gilberton Gilberton, Pa. | Fall of roof ae = 
ay heey | >) ome . 
Oct. 27|Wheatley No. 4 McAlester, Okla. . Explosion “30 
Nov. 5 |No. 6 Millfield, Ohio do. /79 
Nov. 29|Lutie No.. 5 Wilburton, Okla. do. 15 
Dec. 6 |Lamb 7 Madried, N. Mex. — do. 5 
LY3L 3 i ; | re a ee ~ hk 7 
Jan. 3 ‘Midvale No. 4 Midvale, Ohio do. 5 
Jan. 6 No. 2 Beckley,.W. Va. do. eeey 
Jan. 28\Little Betty Dugger,.Ind. | do. 28 
May.29 )|Richards a ee, Mount Carmel, Pa. do. i, 
Nov, 3 jNo. 20 Holden, W. Va. do. ee 
Dec. 28; Overton No. 1 Irondale, Ale. ,. do.: , gg ie, eS 


See footnotes at end of table. 
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TABLE 24, ~- Ccal-mine disasters in the United States in which 
five or, more men were killed (Cont'd. 


Date Name of nine 
19323 | , 


Nature of dis aster 


mine 


Lezation of 


Jan. 18 | Perr ott Parrott, Va. | | explosion 6 
Feb. 27 | Boissevain 'Boicsevain, Va. { do. 28 
June 13 | Splashdam No. 6 Splashdam, Va. | do. 10 
Dec. 7 | Jones Madrid, N. Mex. | do. + oh 
Dec. 9 | Zero Yancey, Ky. do. | a5 
Dec. 23 | Shafer Moweaqua, Ill. | do, 54 
1943: | | 
an aa 11} Oakmont Barking, Pa. ! CO. | T 
19343 i 
Mar. l2 I No. 10 Wheatcroft, Ky. Asphy yiation 2 
Aug. 6 |Derty No. 3 Big Stene Gap, Va. Explosion 17 
1950: | i/ | | | 
Jen. 21 |Gilverton= |Gilberton, Pa, | do. | 13 
Mey 7 {South a Wilkes-Barre, Pa. |Rock fell down 7 
Wilkes-Barr shaft and struck: 
| | ascending cage | 
May 11 | Barrackville Barrackville, W. Va. !Fire in hoisting» 6 
shart 
July 17 io, , | Van Lear, Ky. Explosion 9 
136: | | 
Jan. 30 (Mcnarch No. 2 | Broomfield, Colo. do. . & 
Aug. 1 | Kathleen ‘Dowell, Ill. Mine fire 9 
Aug. 24 |Clear Springl/ = -|West Pitiston, Pa. | Explosion 5 
Sept. 2 | Macbeth Logan, W. Va. | de. 10 
Nov. 17 |No. 1 |Bates, Ark. | do. 5 
1957? | | | 
Mar. il | Macbeth: Logan, W. Va. |. a 18 
Mar, €3 | Kramer DuBois, Pa. ao. 9 
June el ; Rupert (Key stone) ;|Keyetone, Ohio lp Powder explosion. 6 
July 15 | Baker Sullivan, Ind, | Explosion 20 
Oct. 15 | Mulza |Birmingham, Ala. | do. 1: PSU 
Octe cd | Jonesville ‘Jonesville, Aleska | do. -t V4 
19463 | | | 
Jan. 12 |Harwick \Harwick, Pa. | do, 10 
Feb. 1l | Vail (Star Valley) |Afton, Wyo. | dic, 5 
Apr. 22 |Keen Mountaiz Grundy, Va. _ Joys 
Apr. @7 |No. 1 Slepel/ bacheaabenae Pe. | do, 4 8 
vune 2 {Butler Slopel Pittston, Pa. do. | 10 
July 1 |Praco No. 7 'Praco, Ala, ra cf rock ; Oo 
P59 % 
duly 14 'Duvin | peaviaencd, Ky. | Explosion | 28 
igho: | } | 
Jan. 10 INo. 1 . Bartley, W, Va. | do, 91 
Mar, 16 Willow Grove No. 10!St. Clairsville, Chic] do, | 72 
duly 15 |Sonman ‘Portage, Pa. de, 1 63 
Aug. 27 'No. 2 Bates, Ark. i doy 10 


See Sootncte at end of table, 
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TABLE 23; - Coal-mine disasters in the United States in which 
| five or more men were killed 


Location of mine Nature of disaster|Killed 


Date 
1940; 
Nov. 29 |Nelms 
Dec. 17 No. ry 
1941; 
Jan. 22 |Carswell 
Feb. 14 INo. 11 (strip) 
May 22 {Panhandle No. 2 
June 4 |Docena 
June 30/Kent 
July 1O0jAcmar No. 6 
Oct, 27!Daniel Boone 
Dec 28 No. 47 
1942; 
Jan. 27|Wadge 
May 11 |Peerless 
May le 
May 18 | Hitchman 
July 9 |No. 2 
Nov. 30!No. 10 
Dec. 15|Laing No. 1 
19433 - 
Jan. 8 |No. 15 
Feb. 27(Smith | 
May 5 |NuRex 
May 11 |Praco No. 10 
Aug. 28/Sayreton No. 2 
Sept. 16/3 Point 
Sept. 2him & Sl/ 
Nov. 6 iNellis 
1944; 
Mar, 25|Katherine No. 4 
June 8 |Emerald 
July 5 | Powhetan 
July 28|Brilliant 
1945: 
Jan. 17|Craig No. 2 
Mar. l2|Crucible 
Mar. 14] Kennilworth 


May 9 |No. 1 
Dec. 26| Belva No. 1 
1946; - 


Jen. 15} Havaco No. 9 

Apr. 18|/Great Valley 
1947: 

Jan. 15!Nottingham2/ 


ee s 
See footnote at end of table. 
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Christopher No, 3 


Cadiz, Ohio 
Beckley, W. Va. 


Kimball, W. Va. 
Du Quoin, Ill. 
Bicknell, Ind. 
Adamsville, Ala. 
McIntyre, Pa. 
Acmar, Ala. 

St. Charles, Ky. 
Harco, Ill. 


Mt. Harris, Colo. 
Greenwood, Ark: 
Osage, Wa Va. 
Benwood, W. Vas 
Pursglove, W. Va. 
Providence, Ky. 
Laing, Ws. Va. 


Pursglove, W. Va. 


‘Red Lodge, Mont. 


Lafollette, Tenn. 
Praco, Ala. 
Sayreton, Ala. 
Harlan, Ky. 
Minersville, Pa. 
Madison, W. Va. 


Shinnston, W. Va. 
Clarksville, Pa. 
Belmont, Ohio 


Brilliant, N. Mex. 


Pittsburg, Okla. 
Greene, Pa. 
Carbon, Utah 
Sunnyside, Utah 
Pineville, Ky. 


Welch, W. Va. 
McCoy, Va. 


Plymouth, Pa. 


- 50 - 


| 


Explosion 
dos 


doe 
Explosives 
Explosion 

dos 

dos 

dos 

do.e' 

Ad. 


doe 

do. 

dos 

do. 

do. 

dos 
Surface haulage 


Mine fire 
Explosion 
do. 
do. 
do. 
do. 
Ade 
do. 


do. 
Mine fire 
Trapped by fire 
Explosion 


do. 
Fall of roof 
Explosion 
doe 
do. 


do. 
do. 


do. 
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TABLE 23. - Coal-mine disasters in the United le in which 
five or more men were killed 


Name iecetien of mine. | Nature of disaster Killed 
1947: 


Mar. 25 No. 19 Centralia, Ill. | explosion 111 
Apr. 10 Bo. 3 aie |Wyoming, Pa. do. 10 
Apr. 30|Spring Hill Terre Haute, Ind. do. 8 
July 24/0ld Ben No. 8 West Frankfort, Ill. do. | 27 
Dec. 11 !Franklin collier z/ Wilkes-Barre, Pa GO. ae "8 


1; Anthracite mine. : 
2/ Includes three killed by fall of slate about 28 hours later. 
3, Does not include three visitors in no way connected with mining. 


fh 


In considering the porexoine: » including the admittedly bad disaster 
record of 1947, it is well to remember that although coal-mine disasters con- 
tinue to occur, they occur far less frequently and with much smaller loss of 
life than in the past. Table 24 shows that in the 5 years 1906 to 1910, in-. 
clusive, there were 84 major disasters in the coal mines of the United States, 
or about 17 per year. This is a far cry from the record of 1933, with one . . 
major coal-mine disaster, or 1934 with 2, or 1939 with 1, or 1946 with 2; and 
during the 12-1/2-month period July 1, 1938 to July 14, 1939, there was not a 
single ma jor disaster in’ any coal mine in the United States, 


TABLE 24, - Major Atedetete in bituminous and anthracite coal mines of the © 
United States, 1906 to December 31, 19 inclusive — 
| Oo Fatalities per |Maximum fatalities in _ 

Year Major disasters |Fatalities|major: disaster |any l-major disaster 


1906. (5 bse-0 a ae } 235. |-  - 13.8 _ 35 - 
1907 aaseke 18 919 51.0 361, 
1908 wscac. 11 348 31.6 154 
1909 .ccoee 19 498 26.2 259 
1910 S4dse 19 ge 25.9 83 
1911 128 | 
1912 81 
1913 263 
1914 181 
1915 . 112 
1916 30 
1917 1éel 
1918 al 
1919 92 
1920 12 
2625 - 51 - 
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TABLE 24. - Major disasters in bituminous and anthracite coal mines of the 


: ae |Fatelities “per Maximum fatalitiés in 
year Mejor disasters Fatalities major. disaster ;any 1 major “disaster ~~ 


45 2 | 7 | 


HO 0°00 
ime 
wn 


. 19 - 
an 
* t 
. . 
"«@ 
‘J . . Sos 
. , 
. * . 
o., “ : 
. . 
. 
. 
. 
. 
e 
a 
. oi. ke 
. = 
: ‘ - 
a ae 
a * we Be 
- 
. . 
« ree 
. e 
. « ' 
. 
° . 
e 
qo, 


FOTO 
}- 
a | 
Wn 


LOU): .acaweed = 
1942 ee@eeee 
LOU? Seas 
1 Ko) |v . 
1G45: esses _ . 68 


- 
WN 


MION ON OO 
ON 
ON 


1946 ereecenn 


oe = 3 15 
1947 secece 6 179 mM 


ee 


mw 


In the 5-year period 1906 to 1910, inclusive, there were 2 492 fatalities 
from major coal-mine disasters, or.an average of. 498- -per- year; again, this is 
far different from the 7 fatalities from, major disasters, 11-1933, 22° in 1934, . 
28 in 1939, 27 in. 1946, and the fact that not one person was killed in a major 
disaster in any coal mine in the United. States in the approximate 3-1/2... | 
months June 2, 1938 to July 14, 1939. 
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United States achieved virtually the irreducible minimum. inecpar: as the 
occurrence of major coal~-mine disasters is concerned, ‘because it is a cer- 
tainty that as long as heavily producing underground coal mines are operated, 
major coal mine disasters will occur from time to time. 
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Major disasters in coal mines are not limited to gas and coal-dust ex- 
plosions, although explosions predominate over all other causes. Table 25 
shows that causes of major disasters include explosives, falling cages and 
other hoisting accidents, mine fires, haulege, and other causes of mine 
accidents, and it is evident that precautions should be kept in effect against 
all of them. Table 25 lists the causes of major disasters by years since 
1906; it is of interest to note the distribution of these occurrences. over the 
past four decades. 


TABLE 25. - Number of men killed in mejor disasters, by years and 
a rincipal causes of the disasters paces 
Explosions | Cage 


Falls of 
0 Mine |Haul-!roof or IMiscel- |Total 
Dlosives lasters jfires |} age |cave-ins/|laneous {killed 


Google 


Explosions, of dis- 
Year yas or dust je 
1910 ..... B2 10 - 10 | 10 . ~ 92 
TOID 240% 330 - - 72 5 14 - hol 
1992 fice 222 5 - g| - - 18 25h 
1913 ace ees 459 - - - - - | 5 464 
1914 ...u. 269 - 25 - 5 13 | —) | 317 
1915 ..... 2h8 ; - - 9 - - 4 262 
POMG: eiswc-s 154 a | g a | : - - 154 
1017 ses 277 a Le St : 6 | 288 
1918 2.00. ho . | - 1 13 | - - - 5h 
1919 6.6. 95 nn ee On ie - - 207 
f 
1920 ..0.. 47 8 :.2 | 6 | - 9 - 70 
1921 iis.| 26 : | ee ee : 39 
1922 ..... 27h 6 1 5 a - - - 285 
1923 cece. 296 - | - - - 5 = 301 
1924 ..... 458 - . = | - - - | - 458 
1925 .ece. 263 - | os | Oh 2 = é 272 
1926 ..... 348 - ; - | - | - - - 348 
1927 .a.0. 155 - ew - - 7 162 
1928 ..... 326 - | - | - | - - = 326 
1929 ..... 146 - . - j - 5 - : 151 
i | 
1930 .....]. 217 - . | - | - 8° | - | 225 
POST wane. > rn _— - | - - | - 56 
OO 
1933" ass 7 | - - | > - ft - T 
1054 3 oie 17 - - f= ] - - | 5 22 
| | 
1935. scawiens 22 - - | 6 : - - 7 33 
1936-asees 7 ne : oF - . 37 
1937 wiemai 95 6 - |. i - - fo = 4 lo 
1938 ..... 78 - f - | | : 6 | - j 8b 
1939 eeese 28 ‘ o | =< ' ca as = i is ' 28 
2625 = 93.= 
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TABLE 25. - Number ee killed in major disasters, ty years and 


, | YSuplosions cago. Rory ‘of . a 
Explosions, * teen e dis- |Mine 'Haul-! roo? or |Miscel-|Total 
Year |as or dustie plosives asters fires cave-ihs|laneous| killed 
1910 sac. = eyo. = op oe fee ee ee z Puls 
AOU), eds 66 7 - - : 7 as - 73 
19D saris 127 - . - 1 5 - - | 132 
W9H5 woexey OO. 162 Fo owe] ce oP LR ee oe ed oe CU 199 
L9un .eeeef 2. 7 22. - . fos. | -Te]fo- | o.- S 94 
LGN cee - 68 
TOh6 seas 
1947. on eet 
Total. : 


Many oi those killed in major disasters:from "explosions of gas-or: anet 
might be attributed tc explosives, because scores of ss ead of Ges 
or dust were oes by explosives. . 

Cazse of major diecasters, Percent -of 

i 1906 to November 1,- 1947 | disasters total -. 

Gas and coal-dust explosions .eccecee|, 

Mine PIVOS: pois iauaseaeeseasenrees « 
EXPLOBLVES cc ecceccccececvsccscsceses 
Falls of roof and cave-ingd wscccccnee 

Cage GLsAsters sovesscerercenccevcecs 


- Haulage Core eesnesnncecceccceceroens 
Other causes TERE r eer eee eee ee ee 


Since 1922, a period of approximately 25 years, the causes of major dis- 
asters in coal mines have varied considerably. Gas and ccal-dust explosions 
account for 9C percent cf ma&jor coal-mine disasters; and mine fires, although 
still second in frequency, have declined to a 2 percent o: the total; -thie is 
shown in the pene tabulation: 


Cause of major disasters, : Percent of: - 
: - 1922-1917 | | Number of disasters total -- 


Gas and coal-dust explosions .... 171 90,0 °°: 
Mine fires -oresscccccreccccscves| 
Falls of TOor s4.sieess sis sessed 
Explosives Were einee Ce ee ee 
Cage disasters weseseccscececeecie, 
OCNGP.CEUSOE 66 ssw eases ses 6 os oe 
| HG LAR 6" sericea 6-6 wees Ges eee eee se 
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Considering the past 10-year period, 1938 to 1947, the incidence of major 
disasters, by causes, on changes neverser as soe in the following 
table: co 


Percent of 


Cause of Aion Cisasters 


st bes : 


Number of ‘disasters 


Gas and coal-dust sxclosians gases 
Mine fires ssotscteesoeccscerenes 
Falls of TOOL ss4wt sud eddesacsaes 
Explosives Coe Se 
Haulage eeoercereeeeernecesorevorcoce | . . 
Cage GisasterS cieccccceserscseces cL ee) Cee 
Other CAUuS6E 25. 6s cdctinesecwse nes | | 

100.0 


However, considering only the past 5-year period, from 1943 to 1947, 
major disasters in coal mines were due to only three causes, namely: 


Percent "of 


Cause of major disasters, 
h total 


1 
Gas and coal -dust explosions asie:s 
Mine fires iG DSRS wel ee ee eee 
FaLis. OL “YOO!: viwiewsaawweteeeecen 
Explosives cece rere verses ececcons 
Cage disasterS .ecscecccccccesece 
HAULAGE os eseeseesecerececererece 
Other CAUSES ccccveocecvocecceseses 


Number of atecetexe 


It ‘is evident through the entire period since 1906 that gas and dust ex- 
plosions constituted the predominant cause of major coal mine disasters not- 
withstanding the fact that it is well known that rock dust, when properly ap- 
plied and maintained, and adequate ventilation of the working ‘sections of the 
mine are efficient methods of virtually eliminating widespread explosions from 
gas and coat dust. 

The nunber of Gorkste killed annually in ace Sannretae disasters is 
shown in table 24; table 25 shows the number of workers killed annually, clas- 
sified into the principal causes of the disasters for the period 1910 to 
November 1, 1947. A total of 7,093 fatalities occurred in this period, and 
of these 6,511, Or 91.7 percent, were killed in major disasters caused by gas 
or coal -dust explosions. Table 26 shows the number of fatalities caused 1 by 
major explosions and all other: causes. 


The second largest cause of loss of life in major disasters was mine 
fires, with a total of 256.fatalities.: The mine fire at the No. 15 mine, 
Pursglove, W. Va., on January 8, 1943, caused 17 fatalities; the fire at the 
Powhatan mine, Belmont,. Ohio, on July 5, 1944, caused the death of 66 men; and 
a fire at. the Emerald mine, Clarksville, Pa., on June 8, 1944, caused 6 fatal- 
ities. Previous to:the Pursglove fire in January 1943, there had been no major 
coal-mine-fire disaster since August 1,. , 1936, when 2 men were killed in a fire 
in the Kathleen mine,. Dowell, Ill. 
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TABLE a - Fatalities due to, major explosions and all other 
causes at underground bituminous-coal mines — 
. in the United bat io. a4 inclusive 


| Gadereraucl fatality 
nasae! = ielaaeend _ * rate per million ....|. Percentage 


a ee ©: t= 


| fatalities caused by - tons, by causes _|of_ underground 
All | All as fatalities 
_ Major other Major ' jother'!: | igre by major 
year. kplosions|causes/|Total ie rlosions | causes! Total | plosions 
1G3L Gece : 975 {1,026 0. "2.08 2.827 °° < Fue 
1932 .ecere! | 145 750 ” 895 0 1° 2.59 1°3.09] -- 16.2 
1933 ereee Tt | ae . : é 766" ‘ “TIS . 02 ee 2 3 ! 2.45 9 
POS exces 177° 877789} = 605} 2.59 | 2-64 CaS On 
F935) sweuce 1 9 896 | 905 03 | 2.57, t2',.60 1.0 
1936 seeees} 23° 12,011 |1,034 06 247 | 2.53 2.2 
1987 aasaweet °° OS 1,033: 11; 128 ‘ S923 AhG.t..2.724... 0... 8.4 
1938 «sseve| .. 60 | 763 | 823 19 2.39 | 2.58] 7.3 
1939 wee} f 28 | 795 |"-823) - --.08 “2.21 | 20294... 344 
TOO scaexs 276 | 860 ess Oe 2505°1 2.71] 2k 63 
GUL sescee 66 | 828 | 994} 14 2.02°' 2.16 6.6 
ISS cccape 127 «11,016 |1,143| ° 025°" *) °1.96°! 2.21 13.2 
OUD awicas 148 O32 11,1301 | .a9 °° 1° 1.90° 1 2.19 13.3 
a a 993 {1,015} oh | 1.92°|-1.96 2.2 
oe | 
1ols2/ ae, | 1.79. | sect 
PLONE sees 1.67 | 3.7 
194 7L/.: oe ‘e- . 2/ 4 - 15.0 


| tne i 
2/ Not available. 


Other fires in which a large number of coal-mine workers lost their lives 
were the St. Paul No. 2 mine, Cherry, I1l., in 1909, when 259 men were killed, 
and the Price -Pancoast mine, "Throop, Pa., in 1911,;. which was responsible for 
72 fatalities. The three major disasters from fires in coal mines in 1943 
and 1944 were caused by the trolley haulage system; numerous other fires in 
coal mines have been caused by the trolley system in the past 5 years. and for 
the past 30 or more years the trolley locomotive system has caused several 
hundred fatalities in coal mines ‘due to fires and eapleeiens py Ttin eee in one 
manner or another by the trolley haulage. system. 


The number of fatalities resulting from major disasters should be used 
with considerable care when determining thé progress made.in coal-mine safety. 
In some years, ‘fatalities resulting from major: disasters constitute a fairly 
large. percentage of the total: number of. persons. killed in coal. mines, ‘but the 
_number of persons Killed in a- disaster depends largely upon the. circumstances 
surrounding the particular disaster. A mine explosion may kill 10 men or 100 
men, as the case may be, yet each such’ se eat is. rated as a ma jor disaster. 
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Eight major disasters occurred in 1913, 1941, and 1943, but the number 
of fatalities ranged from 464 in 1913 to 73 in 1941 and 179 in 1943. In some 
respects progress in mine safety, insofar as major disasters are’ concerned, 
Should take into consideration the number of disasters:rather than the number 
of perscns killed, as the frequency of occurrence of these disasters is impor- 
tant in trying to measure progress in major-disaster prevention. However, the 
Severity or, in other words, the number of persons killed is definitely impor- 
tant, and a good gage of progress in mine safety requires that both the number 
of major disasters per year and the number of fatalities from them be consid- 
ered. Fortunately for those interested in the matter of preventing: (or at 
least greatly reducing) the havoc created by coal-mine disasters, the record 
indicates a great reduction in the number of disasters from 84 in:the 5-year 
period 1906 to 1910, inclusive, to 32 in the 5-year period 1941:-to-1945, in- 
Clusive, and a reduction in fatalities from major coal-mine disasters from 
2,492 in the 5-year period 1906 to 1910, inclusive, to 546 in the 5-year pe- 
riod 1941 to 1945, inclusive. This shows a reduction of 62 percent: in the 
number of major disasters and’a reduction of 78 percent in the fatalities due 
‘to major @isasters in comparing the two 5-year periods. Unquestionably, much 
‘progress has been made from both points of view, namely, the number of major 
disasters per 5 years (or per year) and the number killed in major disasters 
per year or per 5-year Periods 


Underground Mines and Surface Plants 


Underground bituminous-coal and lignite mines and the surface: plants at 
these mines constitute the major part of the industry; statistics for the 
industry include the tonnage produced at both underground mines and stripping 
operations; hence, roce. do not represent the true status of the underground 
Mines only. 


Table 27 gives the tonnage of coal produced from underground mines, the 
fatal and nonfatal accidents that occurred in the underground mines and at the 
surface plants of those mines, and the rates per million tons of coal for fatal 
and nonfata}] injuries for the period 1930-1944, inclusive. Complete statistics 
for the years 1945, 1946, and 1947 are not available. | 


Table 28 gives the millions of man-hours of exposure in tnderground mines 
and surface plants at these mines and the total man-hours, the fatal and non - 
fatal injuries, and the rates for each per million man-hours. ~ 


The jaro increase in the number of man-hours of exposure at the surface 
plants is noteworthy in the period 1940-1944. The increase is due largely to 
- the lengthened working time during the war as well as to greater number of 
cleaning plants at the mines. ee 


The fatal and nonfatal injury rates per million tons and per million 
man-hours of exposure closely follow the injury rates for the entire bituminous: 
coal industry, as would be expected, as most of the bituminous coal and lignite 
is mined-in undergroun? mines. The effect of the lower injury-rates of the 
strippings is clearly shown when the rates for underground mines is compared 
with the rates for the entire industry. The need for greater effort in re- 
ducing mining hazards in underground mines is evident, even though definite 
but slow progress over the years is shown. 
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TABLE 27. - Accident rates per million tons of coal produced at underground 
is - ‘Ddituminous-coal and lignite mines and surface plants 


Rates per 


_ | Tons ‘ef coal’produced | 


-. at underground mines: | Injuries {| million tons 
_ Year in 1,000's of tons Fatal ‘Nonfatal} Fatal , Nonfatal 
1930 povoeeiovcces .¢ 7,66 bo ; 1,609 / 70,3 5 3-59 157.131 
1931 ° newe ee wales (363,254 | ! 1,078 - 53,381 | 2.968 146.952 
"O30 tau gs sabes ees 290,068 = ~*~ oh? 38,588 ,-3.265 1! 133.031 
T1933 \éwswewes eee 315,394 ° — 82h | 43,090 | 2.613 | 136.623 
TLOOW cesee ewes gees 338,576 |: 950 | 46,257 | 2.806! 136.622 
1935 2 cases 348,722 -° 1 954 ! 46,794 | 2.736} 134.187 
O36: caiswews snes 409,251 ; 1,083 | 49,306 | 2.6464 120.479 
1937 “vais caidas ocies 415,425 11,190 | 51,572 ; 2.665! 124,143 
1930 sisaine « hate ee 319 ,2he 862 | 35,758 | 2.700 | 112.009 
LOB D. “esis w sacse wee.” -359,371 858 | 37,411 | 2.388; 104.101 
QUO: -miattha sreieiseaiesns's - 418,960 1,182 | 42,655 | 2.821: 101.812 
1941 % Aer eee eee 460,292 - | 1,038 45,187 | 2.255 | 98 .170 
1942 @eeeveveeeraoe 516,222 | 1,214. : 51,733 2 352 1 100.215 
1943 teseeereneees| «513.651 1,192 | 19,536 | 2.321; 96.439 
LDU seecececceeee! 9 ..-... 519,972... «| 20TH 49,209 2.065 | 9h 638 

1945 guessed 1/467 ,630 ; 2 2/ 2/ H ; 2/ 

PIOUS 21.42 vowsaens4 1/423, 000 es 1° Bf LB Le By 


17 Estimated by. the Coal Economics Division, Bureau of Mines. 
2/ Not available. = - 


TABLE 28. - Accident rates per million man-hours of exposure 


Year 


at bituminous-coal and lignite mines and the 
_.. Surface plants at underground mines./ 


Thousands of. man-hours 


Google 
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 Injurtes -. 
Fatal ,Nonfatal, Fatal 


| Rates per mil- 
lion man-hours 


Underground | Surface | Total Nonfatal 
1930 eek o 7,956 91,925 739,911 1,609 10,3 5 2.175 95.0T2 
DBL eecene! 510,366 | 76,512} 566,878! 1,078 | 53,381 | 1.8377] 90.958 
1933 esos | © 474,127 81,012 :|-555,139| 824 -{ 43,090 | 1.484 | 77.620 
1934 ..ceee! 496,437 85,275 | 581,712 950 | 46,257 | 1.633 | 79.519 
1935 ne 485,342. 81,726 | 567,067}... 954-| 46,794. ! 1.682 | 82.519 
1936 eseoee | 559,734. | - 95,033 | 654,767 | 1,083 | 49,306 | 1.654 | 75.303 
1937 eseoee} 565,071 92,970 | 658,041} 1,190 | 51,572 | 1,808| 78.372 
1938 ......1 6177345 | 713662 |489,007| B62'| 35,768 | 1.763 | 73.22h 
E287 eestes 457,965 78.337 | 536,302}. 858 Sy) B80 69,757 
1940 .eenee] 516,346: | 67,500 | 603,846 1,182 |° 42,655 | 1.957] 70.639 
1941 seeeee! 563,236 | 98,101 ; 661,337] 1,038 | 45,187 | 1.570 | 68.327 
1942 ..c0%-;} . 621.472 | 116,369'| 737,841] 1,214 | 51,733 | 1.645 | 70.114 
1943 veseee 610,834 | 126,429 | 737,263! 1,192 | 49,536 | 1.617 | 67.189 
i9hh 638, 7 140,318 | 778,667! 1,074 : 49,209 ? 1.3 
are not yet available. 


I.C. 7485 
Strip Coal Mining 
Coal mining by open-cut methods, commonly called strip coal, has in- 

creased tremendously within the last few years. Larger and improved excavat- 
ing equipment and the use of draglines and shovels working. in tandem has made 
possible a higher stripping ratio of overburden to coal far beyond the eco- 
mic limits of a decade ago. Improved drilling equipment and efficient blast- 
ing methods have obtained better fragmentation of the overlying rock, with the 
result that draglines with large buckets and long booms can dispose of much 
greater quantities of overburden per operation; in some instances it has been 


found economical to rehandle the overburden to make room for the spoil piles, 
and to reach dipping coal beds, 


The eoneage of patuninous coal and lignite produced 7 stripping from 
1930 to’ 1946, inclusive, is shown in table 29. In 17 years the coal produc- 
tion by this method has increased from 19,842,000 tons in. ae to an estimated 
109, 000, 000 tons in 1946. 


The percentage of the total coal secateaGa prenueea by. stripping has 
increased from 4.3 percent in 1930 to an estimated 19.0 percent in 1945 and 
18.7: ‘percent in 1946, 

‘The number of. men employed in coal-stripping operations bas increased 


from 6,992 in 1930 to an estimated 33,569 in I945.-° The increase in the number 
of men employed at strip coal mines, by years, is shown in table 30. 


TABLE 29. - Production of bituminous coal and lignite © 


Tonnage mined in 1,000's of tons | 
| Percentage of total: 


Underground | production mined 
year ‘| workin £ Strippir gs} Total by strippings 
1950 ercercoe ny 7,6 19,6 2 57 » 526 a3" 
1931 .ecose | . 363, ‘ok i 16,849 | 382,105 4.9 
1932 eceves. 290, | 19,640 309,710 6.3 
/ 1933 .ccece | 315,394 | 18,237 | 333,632 ore, 
1934 .e2e5ee ) 338,576 ! 20,792 | 359,368 5.8 
(1935 .oee0e| © 348,722 | 23,647 | 372,369 6.4 
1936) esse 409,251 | 27,218 | 436,468 | 6.2 - 
1937 cesece 415,425 , 31,622 | 447,047 Tol 
1938 2.00. nag rien | 4 548 ; 8.7 
“1940 ceeeee |: ory ,960 _ | a 358 | Kea, 319 |. 9.2 
1941 eevee |. 460,292. | 55,478 . 515,769 | 10.7 
19h2 ..0.0.! 516,222 65,482 © 581,705 11.2 
1943, gene "| (513,651 |. 79,821 | 593,471 13.5 
1 eeeee | 518,678 | 100,896 | ; 619, 576 | 16.3 
19N5L eece | 467, 630 Ppa 109,987 : oT 617 | 19 0 
19461/.....1 423,000 109,000 ' 532,000 | 18.7 


1/ From Coal Economics Division, Bureau of Mines. 
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TABLE 30. - Employment data. for pituntnous-coal and lignite mines 


- 
Pein oO ane g sae sas a 
San mes a 


- Average number of workers employed 
“| Surface plants at. 
Ss under rovind’ —— 


ing. oe “7. 6992" " 


| D9; 
19311 Naat! 387. 693°) 6,259 | 56,302 
1932 weeewse | - 345,878. |. 6,168 |. 54,338 
1933 eoseiee - 352,915 | 7,058 — 58 , 779°: 
1934 ....6..| 384,96 | 7,508 | 65,492 
. a ae | ae 
1935 see. 1 389,978 | 8,493 | 63,883 
1936 crores | 405,027 10,901 | + 66,572 
(1937 weeeeee! 413,136 | 11,695 65,940 
: MOIS eveswee | - 373,271 1° 11g. 60,624 
1939 weeeies |. . 370,792 aaa 61,405 
1940 seseeee! 366,000 14,239 | 60,608 
1941 cesses! 374,953 | 18,605 | 64,186 
1942. s..-6.6] 361,061 20,353 | °° 67,383 
1943 ixsaces.| 318,776 ) 23,088 | 65,315 
2 oe a7 | 1/ i Lp 
OUR asieat. «Boer es | A Me erage +e 
1946 ‘tecess j y ! vy) % cv 


1/ Not yet available. 
| 2/ Preliminery.- a a a 


* The~irerease. ‘a this ‘type of mining has increased- the number of fatal 
and nonfatal accidents in that phase of coal mining; this is shown in table 31. 
The fatal-accident rate per million tons: of coal produced by stripping has not 
definitely improved in. the. period, 1930. to 1946; however, in the past 4 years 
the fatality: rate per million’ tons of coal produced in bituminous-coal strip- 
ping has decreased each year from an all-time high of 0,61 im 1941 to an esti- 
mated 0.219 in 1945 and 0.201. in 1946. : The nonfatal-injury ‘rate in strip 
mining of coal since 1940 has decreased in 3 successive years from 31.611 in 
1940 to 19.181 in 1943, which is the last year for which complete statistics 
are available (table 32). The improvement in accident rates covers too short 
a time to establish a definite trend, but greater vigilance is desirable even 
if the accident rates are ae dani ta at only the Exen ent, relatively favorable 
levels, 

The man-hours worked e wae ‘echt mines in the. United States Secvennnd 
from 10,238,000 in 1930 to 407,000,000 in 1943, the last year for which com- 
plete statistics are available. The man-hours of exposure, by. years, from 
1930 to 1943, inclusive, are shown in. table 33. The fatal. and nonfatal-acci- 
dent rates per million ‘man-hours of exposure are shown in.table 34. The rate 
for fatal accidents in coal strippings has: not shown much - improvement in the 
period, although the rate has declined from a high of 1.144.in.1941 to an es- 
timated 0,59 in 1944 and oF 42 in a The nonfatal accident: rates are 
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available only through 1943; the rates shown in table 34 reveal a decline each 
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year since 1936, when the rate for nonfatal ae a was 79.821, and in 1943 
it was 37.610, a decline of 52.8 percent. 


— Total 
Fatal ;Nonfatal 
1,619] 71,217 
1,080; 53,975 
958} 39,352 
833] , 43,946 
958} 46,982 
968| 47,529 
1,098} 50,514 
1,198} 52,847 
| 880} 36,794 
| 867} 38,544 
1 1,204} 43,994 
| 1,072| 46,637 
| 1,245] 53,193 
| 1,225} 51,067 
1/2, 120 |1/52 , 900. 

| 


1/936 1/47,750 


TABLE 31. - Number of accidents at bituminous-coal and lignite mines 
, {Surface plants] 
| Underground .: | jat underground, 
workings | Strippings mines 
Year Fatal |Nonfatal|Fatal ;Nonfatal| Fatal ,Nonfatal 
1930 eee. 1,546! 65,775 10 | 872 3 | 4,570 
Cae 1,026| 50,286 2) 59h! 52 | 3,095 
1932 .. ese. ~ 8951 35,923 | 11 766 | 52 | 2,663 
1933 \k3 i <e- 72, 4O,052 9 | 856 | 52 1 3,038 
oS ere B94) 42,846 | 8 | 725 | 56; 3,441 
re | 905} 43,566 | 14 735 | 4g | 3,128 
CL 1,034; 46,402 |; 15 1,208 4g | 2,904 
iy 1,128} 48,268 Sb 2295 62 : 3,304 
1938. o0e0. 623} 33,392 | 18 | 1,036 | 39 | 2,066 
aE | 623} 34,822 9 | 1,133 | 35: 2,589 
1940 ....6. | 1,136! 39,695 22) 1" 339 46; 2,959 
Tlesas ss 994; 42,218 34, 1,450 hh | 2,969 
CO Beer 15143} 48,267 | 31 | 1,460-| -71°! 3,466 
TONS race: 1,1301°45,035 | 33 | 1,531 | 62; 4,502 
194k so... 2A, 051) 2/ 1/30 | 2/ {1/39 | 2/ 
| 
15 veece. 1/854) 2/  ji/eb : af = {2/58 2/ 
ING Hesiees2} 1/734) 2/ j1fe2! 2f afk i 2/ 


1/ Preliminary. 
2/ Not yet available. 


TABLE 32. 


1/800 {1/44 ,000 


at bituminous-coal and lignite mines 


Strippi | 


Underground 
workings 
Year Fatal 
EOSO +4. p00 oe 3.453 146 .923 
108]. Geese 2.028 138.432 
LOSS 2-3: bene 3.085 123 .843 
1933. sb ceees 2 448 126.991 
TORE: 54a «| 2.640 | 128.548 
: | 
1939) 3 ee< 2.595 125.217 
LOSG 6000 ae Saar | 113.363 
PORT waica crocs b 2.715 | 116.189. 
T93B eves | 2.578 + 105.53T 
1939) “va 410-028 2.290 : 96.897 
See footnote at end of table. 
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0.50 3.946 
106 | 31.514 
.560 | 39.003 
oh : 46.938 
.385 | 34.868 
.592 | 31.082 
551; 44.383 — 
6253 |» 40.320 
594 § 34.186 
2ho | 30.408 

- 61 - 


THE © 


3. 


Total! 
| Nonfatal 
152.327 
141.257 
127.061 
131.7e1 
130.735 


Nonfatal Nonfatal Fatal 


63 


2 .826 


- Accident rates based upon millions of tons produced 


135:..733 
118 .213 
105 .262 
97.179 


HiO STATE UNIVERSITY 


| 
127.639 


I.C. 7485 


TABLE 32. 
Bese ieee 
a work! ngs 

Year -Fatal 
LO ewes re ge x » T49 
TOAD saeaie | 2.160] 91.720 x 
TOUS ie eeak = - 2.214 | 93.500 | 
1943 sae 2.200} 87.876 
194k w.eee- | 2/2.020 3/ 
| 
LOWS Seeds | 2726000 
196 veces! bes 7 


ee Includes Injuries 
well as to those 

2/ Preliminary. 

3/ Not yet available. 


0.519 
413 
‘pf'291 


| 2/.219 
| 2/.201 


| “41942 
" jae 


- Accident rates based’ fe on ee of tobe 
at bituminous-coal and lig 


.ShieOLL 


26.137 | 
22.296 
‘19.181 


—B/ 


¥ 


produced — 


Total2/ 


2.610[. 95.366 
2.078 |.. 90.422 — 
2.140 91 443, 
2.064 | - 86.0418 
2/1.807 | 2/85.380 
1.620 | 2/82.667° 
1.504 | 2/82.707 


Fatal iNoavetel Nonfatal 


to surface workers of underground mines as 
in underground workings and strip mines. 


TABLE 33. - Man-hours of. _SEpORIES in bituminous-coal . 
Man-hours worked in thousands of hours 
: Underground -. Surface plants at 
| Year. workings ..| Strippings eae ate mines Total 
1980 waease O47, 986 10,238 91,925 1 750,149 
1931 veer] 510,366 | 9,101 16,012 4, 595,950 
1932 scsceet “4O4,282 | 8,853: 66,413 479,447 
1933 oscese] .- 474,127" 9, "286 81,012 564 425 
1934 sseee. | 496,437 | 9,347 85,275 591 ,059 
1935 see i 495,437. | 12,444 + 81,725 ° 578,511 
1936 eevee. -559573% 15, 13h eee oS ae . 669,901 - 
1937 Lele) 365207” ca 17,528. |... ---923970 - 675,568 
1938 esses. -417;3K5-—"} 16,345 71,662 505, 316 
LORS Sone, | 457,965 | _18,682.. 78,337 “55h, 98h 
1940 wcccest. 516,36.” “pb 308 | 87, 500 ; 625,974 © 
LOUD -chwane 4 +- S63,296:; ¢ ee fic 98,101 | 691,049 
19ke , «|: 621,472 | 34,988 116,369 | . 772,829" 
TONS sxccseh > 610, ,834 . |. 40,707 126, "429 717 ,970' 
U9 crewed ft * ae ot See ae i/ 2/839, 000 
1945 2.6 1/ Pe 2/762,000 
a oer /. | ay 1 2/730,000 *" 


Not yet ava lab 


able. 


3/ Prelit BRET 
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~ Accident rates: based upon millions of man-hours of exposure 
ee . —. at bituminaus-coal strippings 


Surface plants} — ve? 
| poses at underground 
worene | mines oben ZS 


TABLE 34. 


Total 


Year Fatal Fatal |Nonfatal 
1930 .eceeee | 26386 iL 507 0.085 9.714 | 0. 7 85.176 | 2.158] 94.937 
1931 ..e002. 2.010] 98.529] .680} 40.451} .220; 65.270 | - 1.812] 90.565 
1932 weseeee | 2-214) 88.878} .783} 40.098 | 1.043: 86.527 | 1.998; 82.078 
1933 scceeee } 1.628) 64.475] .642| 37.501 | .969: 92.177 | 1.476] 77.870 
1934 ....... | 1.801; 86.307] .657| 40.000 | .856| 77.566 | 1.621] 79.486 

i a 
1935 ..eee-- | 1.865] 89.970! .600; 38.274 | 1.223! 64.228 | 1.673} 82.157 
1936 .eceees | 1.847) 82.900: .516} 30.558 991} 79.821 | 1.639; 75.405 
1937 seeeee 11.996! 85. 419; -667| 35.359 o456| 72.741 | 1-773 78.226 
1938 ..eee-6) 1.972; 80.729' .554|) 28.830. | 1.104) 63.523 .; 1.741] 72.814 
1939 we.eeee | 1.797 76.036: hl | 33.049 482; 80.647 | 1.562| 69.451 
1940 2.05 , 2.200] 76 .879 526! 33.817 se 60.512 | 1.923, 70.281 
1941 .e.eeee 11.765} 74.956; 449) 30.265 161d | 48 .802 1.551; 67.487 
1Dh2 . ese 1.639 | 77.666; .610} 29.785 | .886; 41.729 ; 1.611; 68.829 
1943 ...0+0-'| 1.850! 73. 727 490! 35.601 811! 37.610 | 1.575! 65.641 
194h ..ceeee| 1/ | i | 1/  2/. 1590; 1/ ee 63.051 
1 
1945 ..esoee] Af : I jaf | If 2/420! 2 2/1.228 |2/62 .664 
DHE .eeeeee | uy OY Ey : xv 2/4 | - act 10 2/62. 270 


1/ Not yet available. 
2/ Estimated. 


. The increase in tonnage af coal sasmuced by stripping methods has favor- 
ably affected the fatal-accident record of the coal industry at large because 
of the comparatively low fatal-accident rate per million tons attained by the 
stripping procedures... Table 35 lists the total number of fatal accidents that 
occurred in the bituminous~-coal and lignite industry, the fatal accidents that 
occurred in stripping, the percentage of stripping fatal accidents of the total 
fatal accidents that occur in tthe industry, and the percentage of total tonnage 
of coal mined by stripping Ber neat 


' A comparison of he-veseentane of fatal stripping accidents to total 
fatal accidents with the percentage of coal mined annually by stripping meth- 
ods is revealing. In 1946 stripping produced an estimated 18.7 percent of 
the total bituminous-coal and lignite mined and was responsible for 2. ue) per- 
cent of the total number of fatalities of the coal industry. 
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: Percentage of fatal 
7 i. : . accidents occurring | : Percentage of 
ale --fiee i. . | in etrip.to.all | total bituminous 
bituminous ‘coal _j coal tonnage mined 


tee 


Year Total | Stripping mink 


. : _by stripr ing 
* 1930. ...'1,619 | ~~ x0 0.61 es 
1931 eee 1,080 . 2 ae 18 4.9. . 
1933 ...| 853 a) - > 1.08 DOW ch iadionay 
1934 2.1. 958) 8 83 5 8 
1936 ..- a 098 15 1.36 6.2 a See ear 
1937. .--]1, a 8 66 Tel" 
1938 ece| , ‘18 2.04 8.7. 
4939 cool 867 9 . 1.04 9.4 
—19h0 ali, 204 22 . 1.83 9.2 oo 
UML oof, 072} 34h = 3.17 10.7 | 
1942" 2.051, ehs 31. | - 2.49 | eh a re 
1943°...11, 225.) . 33 “2669 : 13 «5. 
gh 24425120 | 30 eee: | 16.3 
1945 . ol 936, 2h ty 2.58 “4 19.0 
~ 19046" “oo “BOO To -- re 2. eho a | 218. 


Mechanical Loading of Coal _ 3 7 


The usé of mechanical loading ‘ ‘devicds to ‘load coal underground has in- 
creased rapidly in the last several ‘years; the tonnage loaded mechanically 
has increased approximately 550 percent since 1935. Installation of these 
mechanical devices has increased | the output: per man-hour but it: has also-in- . 
creased the hazards of mining, ‘ or at léast:.it.has-introduced new hazards,.as 
any new equipment underground brings with it*hazards that.did not exist before. 
installation of the equipment; in fact, every piece of mechanical equipment .. 
(even safety devices or equipment) taken inte-a.mine introduces additional . 
hazards, thoughit may eliminate or aid in the elimination or lessening of 
other hazards. For thig reason'a brief ‘discussion of mechanical. loading is 
appropriate, as it definitély affects the rate of accident in underground 
mining, particularly when comparisons are made with the gears. when. mechanical 
loading was not as Amportant « as it is today. ' | 


The term "mechanized" is ‘miwieeaing inieee it is ie riateéiy defined and 
understood. In this paper mechanically loaded coal is divided into two groups, 
(1) loaded by machine and (2) handled by conveyor. Loading by machine is sub- 
divided into (1) mobile loading machines, (2) scrapers, and (3) conveyors 
equipped with duck bills or other self-loading heads. Tonnage handled by 
conveyors is subdivided into (1) pit-car loaders and (2) hand-loaded conveyors. 
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Table 36 shows the tonnage mined by each type of equipment for the period 
1923 to 1945, inclusive. Much of the information contained in this table was 
compiled from statistics prepared by the Coal Economics Division of the Bureau 


of Mines, as indicated in me footnotes. | ete, 1 
TABLE 36. - iventy ears of growth of mechanical loading :-at underground 
on bituminous-coal and lignite minesL/ : 
Underground production, in 1,000's ois tons 
Loaded by machines 
| Conveyors a Ae 
| | equipped | Handled by conveyors 
Mobile | eke duckbills| | Hand- | 
loading | or other self-' Pit-car|' loaded | 
Year machines 'Scrapers|loading heads Total |loaders |jconveyors; Total 


192 — Ee ef | 
1927 «oes 2 2 2 
1928 .... | - 14,559 a7] ‘2,883 | 7,000 
1929 .e+.| 165432! 1,550 | 1,309 | 19,291] 14,979) 3,592. |18,571 
1930 a 20,073 | 1,637 | 1,628 ' 23,338) 19,116,: 4,528 126,644 
1931 ....] 19,07! 1,471 | 13811 | 227689] 19,172| 5,701 |2k,873 
1932 2eee | 14,5825} 1,132 | 1,630 17,587} 12,590| 5,640 }18,230 
EUAS cece | =63UT}865) 991 | 1,656 ; 20,522 )-.11,413 | «5,896 117,309 
oo 20,750; 1,004 | 2,082 | 23,836] 11,089] - 6,508 117,597 
1935 ....| 24,675! 1,118 | 5595 | 28 ,388| 11,098| - 7,691 |18,789 
1936 .2-6 | 40,970! 1,273 | 3,2h0 | 45,483} 10,538; 10,956 |21,49h 
| | 
1937 +++. i a er ee eee: af°*-1 Bf 
1935 sec.) BF,824! 1,031 | 4 2ohs | 63,103; 5,653] 16,337 oy. 990 
1939 ese 76,442! 1,007 | 6,759 ' 84,208} 5,038! 21,466 126. 504 
1940 ...3 | 100,962) 1,255 | 10,362 112,579! 3,979} 31,312 |35;291 
1941 ...- | 126,478! 1,290 | 14,918 Biey 686 | 3,447) 40,534 43981 
1942 2... | 160,301! 1,405 | 20,683 1182, 389 3 1252 47,262 |50,514 
1943 2226 | 179,008; 1,349 | 22,917 203, Th 2,669! 43,862 46, 531 
ae me. 202 ,875 | 1,342 : 23,164 22, “el 1,835! 44,974 46 809 
i 198 (221,426 | 9861 40,100 |41,086 


; From Coal Economics Division, Bureau of Mines. 
2/ wot oiemanueean 


It is important to note. tke jkeranse in tonnage - of esa mined mechani - 
cally since 1923, the first year for which statistics of this type are avail- 
able. In 1923, only 0.3 percent of the total tonnage was mined mechanically, 
but by 1945 the percentage had increased to 56.1 percent, or approximately 
262,512,000 tons out of an estimated 467,630,000 tons total underground pro- 
duction in that year. The percentage of underground production of coal loaded 
mechanically, by years, since 1923 is shown in table 37. 


Table 36 gives the increase in tonnage mined by mobile loading machines 
since 1926, when 7,786,000 tons were loaded, compared with 198,668,000 tons 
in 1945, The tonnage mined by scrapers has remained virtually uniform in the 
period, with only a slight reduction from 1,554,000 tons in 1926 to 1,252,000 
tons in 1945. 
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TABLE 37. 


POUL. woe cies ed as o 


194 


- ercentage of bituminedascbal: and Li git underground 


production mechanically loaded . 


513,651 
518 ,678 


467,6 


° Or; 
1/ From Coal Economics Division, Bureau of Mines. 
2/ Data'for 1923-1929 and 1944-1945 from Coal Reonomien tiirisdne 


3/ Exclusive of coal oEaee by conveyors.” 


Underground production, in 1,000's of ‘tons: 
| ‘Percentage of 

_|underground production. . 
mechanically loaded 
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Loading coal with conveyor. equipped with aueeer lie < or other eel reatine 


heads is second, in point of production, in the groups under "Loading by 
Production with this type of equipment has doubled since aenee 
when 10,362,000 tons were mined, to 21,506,000 in 1945 « 


machines. 


The trend in pnthandcnvion of coal loading can be seen in table 38, which 
lists the loading units in actual use” an, the bituminous -coal and lignite mines 
in the period 1938 to a 


Rock Dusti 


in Bit 


bycties Sad. Li ite Mines 


Table 39, which was taken from an unpublished report compiled by. the. 
Accident Analysis Division of thé Bureau of Mines, gives the latest available 
data on the use of rock aust in: eae bituminous atic —— of the. United pra ey 


States. 
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TABLE 38. - Number of mechanical loading units in actual use 


| Conveyors 
| | equipped with | 
| Mobile duckbills or Hand 
loading other self- |.Pit-car | loaded 
Year machines : loaders |conveyors! All 
TO as ga ae v0 1,405 1,392 1,526 ~| 4,786 
hed Sa ae 575 873 1,834 | 4,970 
IOED a cave tone 1,720 697 2,263 5,452 
a 1,985 607 2,807 | 6,296 © 
NO -esteéecse | 2,301 481 3, 041 | 6,978 | 
321 3,191 | 7,346 
am | 7 
142 i 7 


This table shows that the number of mines employing rock dust had nearly 
doubled and that the quantity of rock duct applied to underground workings : | 
was four times greater in 1943 than in 1930. Although 16.3 percent. of the. 
underground mines (910 out of 5,624) reported or claimed to use rock dust, . 
only a small percentage of these mines was adequately rock dusted, as some of 
the reports show that the amount of rock dust applied was so ena. that it © 
would give little or no protection tn case of a gas or dust explosion. The 
fact that mines using rock dust in 1943 represented only 16:2 percent of the 
underground coal mines, yet produced 66 percent of the production and employed 
58 percent of the underground workers, indicates that it is chiefly the mines 
of large production that are using rock dust. Of the 674 mines classified as 
gassy by the inspection or mining departments ‘of the various States, only 48h, - 
or 72 percent, used rock dust. These 484 mines used 82 percent of the total 
amount of rock dust applied in all mines and produced 89 percent of the- coal 
coming from gassy mines, Having but 72 percent of the known gassy mines re- 
porting the use of rock dust is a sad commentary on the attitude of far too 
many people in the coal-mining industry; it shows that although progress is 
being made, it is not keeping pace: with what should be expected of the indus- 
try in the protection of either the employees or the mines. About 190:mines 
classified as gassy by their State authorities and producing nearly 68'million 
tons of coal have been making no attempt to safeguard life and property by. the 
use of rock dust. 


Although the number of mines using rock dust and the amount used have in- 
creased considerably in the past few years, rock-dusting does not adequately 
protect coal mines. Prior to 1939, the number of mines using rock dust and 
the quantity used fluctuated from year to year, fewer mines using rock dust 
than in 1930 (except in 1937), while the quantity decreased from 1930 to 1936. 
The greatest progress has occurred since 1939 both in the number of mines 
using dust and the amount of dust used. This increase was undoubtedly due 
largely to several gas and coal-dust explosions with heavy loss of life during 
1940, which stimulated the use of rock dust. It was also partly < due to the 
insugaration of the Federal aoe evista in 1941. 
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Table 40, taken from the same source as table 39, gives a breakdown on 
the use of rock dust in various States during 1943 and also shows the pounds 
of rock dust used per ton of coal produced for 1930 and 1940 in some of the 
States. 


Alabama uses more rock dust per ton of coal produced than any other 
State, using more than twice as much as the next closest State, Colorado. By 
using the pounds of rock dust per ton of coal produced as a basis, it can be 
seen that although many States have shown a marked increase since 1930, others 
have shown little progress, and some have shown a decrease. 


TABLE 40. - Rock dusting in various States during 193 


jPounds of rock 
Mines Percentage dust used per 
ree of ton of coal 
ported; Rock- | Production underground |production; produced in 
using; dust , from mines jemployees in|from mines| mines using 


rock use- using rock dust 
State | dust rock dustj1 1983 {194011930 
Alabama ....| 59 |. 36,848] 13,655,936 76.0 79.4 15.3)12.6011.81 
Colorado ... 68 6,406] 5,235,649 62.2 | 62.9 2.45! .9311.37 


Tllinois ...{| 50 | - 7,562] 39,156,456 54.0 
Indiana .... 18 1,173} 9,085,320 65.8 


69.2 037, -4O| .4e 
76.8 26; 018; .41 


77.5 |2.0511.72| .91 
&5.8 .65| .62/1.12 


Virginia ..}| 332 |122,335 |119,006,405 73.1 
Wyoming ...-| 26 | 2,518! 7,704,792! 87.3 
Other es . 

Statesz/... Ce 114 | 11,167! 10.3 "16.0 ! ,k2 
l/ Inciudes Arizona, Arkansas, and Maryland. ; 


Kansas .eoce 3 23 95,329 20.4 | C2 09 7; - ° 
Kentucky ...| -68 | 9,355] 27,581,506 39.7 | 45.5 50 2571 48 
Montana .... 3 320 527,769 19.5 ae oe oes gee : 
New Mexico..; 16 1,676 | 1,489,902 68.0 | 79eT 2. -25}2.41/2.16 
OIG). a:escca 29 9,716! 14,884,747 572 | 65.6 1.31] .39] .63 
Oklahoma ... h | “"109| “141.466! = 15.2 | 10.0 [2.54] - | - 
Pennsylvania| 142 | 59,964] 81, O48, 716 60.1 | 65.3 1.48} .94} 197 
Tennessee .. 8 aB2{ 1,212 ° 687 16.5 16.6 HE 
Utah .......] 39 | 4,507 6,596,028 95.7 | 97.6 1136] "08|1. ho 
Virginia ...| 33 | 11,766] 10,618,485 Whe8 | 51.6 j2.22) - 
Washington. . a 312; 786,785 45 4 48 .3 85! .64 36 
West © | | 

| 

| 

| 


Utah appears to offer the best protection, in that rock-dusted mines 
comprise 97.6 percent of its production and 95.7 percent of its underground 
employees. For the year 1943, Utah, Wyoming, Alabama, and West Virginia, in 
the order named, are the ranking States in percentage of coal produced and 
number of employees working in rock-dusted mines. 


Although data for 1944 to 1947 are not available, indications are that 
the total quantity of rock dust used increased yearly since 1943 and that more 
workers have been protected from the occurrence of widespread explosion disas- 
ters by rock dusting than at any other period in the history of the industry. 
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The Bicises. for 1947 should show a ieee. increase over any previous 
year owing to the closing of many mines following the Centralia disaster ; 
largely for lack of adequate rock dusting and the requirement that all mines 
should be adequately rock-dusted in order to be permitted to operate. 


- Unfortunately, it has taken a heavy toll of life to make many people of 
the coal-mining industry of the United States cognizant of the fact that rock 
dust limits or prevents widespread explosion disasters. The increased use of 
_ rock dust in several States, shown in table 40, resulted mainly from the use 
of additional rock dust following explosions within the State in which the 
increase occurred. This indicates shallow thinking and acting upon the part 
of those who work. our coal mines,-.hoth operators and mine workers. It.is a 
sad commentary on the safety-mindedness of those engaged in the industry, 
that attention to.a major means of preventing widespread mine disasters is 
neglected until after a serious disaster occurs, and generally even here the 
subject is disregarded or "forgotten" within a few months after the disaster 
has passed into history. Adequate rock-dusting can be done and kept in effect 
_, for a few cents per ton of coal mined, and the industry cannot fail to make 
the expenditure and still retain its self respect.. Rock dusting of. bituminous- 
coal mines should be required just as are timbering, ventilation, handling,’ 
maintenance of machinery, etc.; and if rock dusting is to be effective, it 
should be done thoroughly and-not merely given token consideration: so as to 
pase muster when given a cURBEY inspection. 


Effect of Thickness of Coal Beds_upon Fatal-accident Rotes 


OR weedy of the statistics of accidents that occur in indeneraind nian: 
nous -coal and lignite mines should include, among numerous other features, the 
effect of thickness of coal beds upon accident rates as well as the average- 
time required to load a unit of coal. Mines-in the so-called "low coal" and 
"high coal" have some very different problems and hazards, primarily because 
of roof conditions and ventilation problems. 


. Table 41 is a classification of the bituminous -coal and lignite neers 
for 1943 arranged in groups according to thickness of coal bed. The table ~ 
shows the number of mines, number of employees, and production from each © 
group, as well as the number of fatal and nonfatal injuries and the -accident 
rates based upon millions of tons of coal mined and on millions of man-hours 
_of exposure. Included in, the table is the calculated average number of hours 
required to mine 1 ton of coal in the beds of various thickness and the tons. 
of coal ae a man hour of work. 


Mines in seal beds 2 to 1 feet or more in thickness produced 98.4 percent 
of the bituminous and lignite in 1943, employed 97.0 percent of the total 


workers underground, and suffered 96.37 percent of the total quae of fatal 
accidents. 
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TABLE 41. - loyment and accidents undergroumi et bitumtrious-coal 
mines in the United States, classified accordi 


to the pineenee es. ‘ot the ‘coal Bed, 1943 


Thickness Tan Lou: PB - ons *| Percent | 
of coal bed, . Production »| of ‘total 
7 Mines [Employees per sac short tons |production} Killed |Injured 


OAs steer — 159 5,146 | . 5,201,553): - 1,750,030) 0.34 7 205 
2 tO 3 secee) 891] 28,480 | 52,370,279- 31, 308, 950 | 2 Bort 96 | 3,687 
5 to Wh .200.e011,495 8)’ 161 | 163,463, 957)120,892, 059 23.53 | 258 | 12,530 
h to 5 eeeee(1,015| 65,353 125,367,727 101,663,793 19.79 | 215 | 9,787 
5 to 6 eevee} 710) 49,813 | 95,737,203) 85,399;793| 16.63 156 | 7,185 


a ee a 38,512 75,122,262 76, 4O3 92% 14,89 | 237 4 967 
Over 7 veers}. Ubh} 42,878 | 82,680,138! 89,738,159] 17.47 | 127 | 6,103. 
Not reported}. 564] 6,453 | 10 B11, 225| 6,393,331 1.24 34 571 

15,6241 318,776 1610,634,124 513,650,535! 100.00 !1,130 5 045 


Thickness Rate per million} Rate per million | Tons per} Man-hours ~~ 
of coal bed, man-hours tons | | man- hour! of work 
ft. Injured | of work | per ton 
(Ae 1.305 38.816 [ 3.998 [ 117.087 | 0.332 3,016 
SRE aeesgsécccese| 1.833 | 70.403} 3,058 | 117.4621 .599 1.668 
FPO MSs. 1.578 76.653} 2.134 | 105.646: .7h0 --}.- 1.352 
PO CEE Govbe ce es [1.735 78.066} 2.115 96.268 ~O11 - 1.243 
5 tere eae st a 1.629 75.040 | 1,827 84,134) .892 © 1321 : 
6 Mare etrverssie.}” 5.155 | 66.1291 3.101 | 64.993 |. 1.017 | 983 
ey de a ae 1.536 73.815.1 1.415 | 68.009.| 1.085 921 
Not reported .......| 3.145 | 52.815 | 5,318 | 89,312 !.. 591 1.691 


1.850 Se lel’ ‘2se00 7.070) .oul 1,109 
Notwithstanding’ the widely varying conditions and methods used in mining 
"low coal" and “high coal," the thickness of the coal beds appears to have 
relatively little effect upon the occurrence of fatal accidents in underground 
mines. Considering the statistics for 1943 shown in table 41, the mines in 
beds 2 to } feet thick had 41.42 percent of the.total fatal accidents and 
employed 35.3 percent of the total underground workers; mines in beds 4 to 6 
feet thick had 32.8% percent of the total fatal accidents and employed 36.1 
percent of the total personnel. Mines in beds 6 feet or more in thickness 
employed 25.5 percent of the total underground workers and had 32.22 percent 
of the total fatalities. Each group of mines killed approximately the same 
number of men. In 1942, the mines in coal beds 2 to 4 feet. thick had 32.63 
percent of the fatal accidents, mines in beds 4 to 6 feet thick had 32.42 


percent, and mines in beds 6 feet or more in thickness had 29.65 percent. 


The man-hours of exposure in producing coal from beds of various thick- 
ness vary considerably, as would be expected. The following tabulation shows 
the average number of man-hours requir ed to load 1.ton of coal in beds of 
various thickness for 1942 and 1943: , 
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Thickness of.coal ted, feet: 


0 to 2 Cre cerecererericecvvevers 


2 to 3 CReeeeseerceseorseserveseces 


1.362 | 1.352 
1.276 | 1.233 
1.0989 | 1.121 _ 


wd to y COoC er erEerECRsErerercoreoeD 
4 to 5 COCR COE REL Ere ereEDOELECES 
5 to 6 es Sa1WieW Giese ereislee stews eases 
6 to 7 Pic daeapeaseaiesaenes 
OVOr 7 ae Views se Sere seeeeecee ee 


Not re orted stot esrecccscsosscs 


"+ The Problem of Small Mines 

The number of seekers ainpueyea underground ana the tonnage of- eae nina 
annually should not be the sole gage of the relative safety of coal mines. 
Although it is true that a small mine my: be operating with an excellent | 
safety record and a large mine may be very unsafe and have a ‘decidedly poor 
accident record, nevertheless, in studying safety in coal mining, statistics 
reveal that the size of a mine in point of employment underground and the 
annual production have very definite esee ree upon the accident. rates of the 
industry. i | ; ee ae 

The number of ani: mines employing fewer than 25 men. _underground is. 
larger than is sepa onde eet ee in 1941,. out of a total of 6, fig knoyn . 


eter 8 


ier Se en aie 


mines. out of a 1 total, of 5, 62h (table H2}e. 

Mines etlioyine 1 to 2h men areea 4 28 meetens of the total bituminous- 
coal and lignite production in 1941 and 4.81 percent in.1943. The employment 
of underground workers in these mines was 7.93 percent of the total number of 
underground workers in the industry in 1941 and 8.28 percent in 1943. 


The number of workers killed in mines employing’ 1 to 24 men in 1941 was 
123, 101 in 1942, and 80 in 1943; in percentage of the total number killed in 
underground coal mines, thts is 12.37 percent in 1941, 8.84 percent in 192, 
and 7. we percent in: ens These and other relative ‘statistica are shown in 
table 42. | 


Mines employing 1 to 9 men in on munpered 3,552, or 53.6 percent of the 
total number of underground ‘bituminous-coal and lignite mines; in 1942 there 
were 3,115 mines of this size, or 51.0 percent of the total, and 2 674 in 1943, 
or 47. 5 percent of the total. 


Mines supicwiae 1 to 9 men mined eae l. 88 petcens of the total coal. 
produced in 1941, 1.65 percent in 1942, and 1.71 percent in 1943. Employment 


in these mines underground amounted to 3.70 peréent of the total underground 
employees in 1941, 3.32 percent in 1942, and 3.31 percent in 1943. 
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the number of" Samcvece underground - 


Workers employed ,.. * 100 ‘to 200 to;400 to !600 and, 
underground —_—.{1 to oh 2 45 99} 199°" 99 } 599° | over All 

Mines ; | | foo, 

1941 wecccccececes| %&,579] 1,014 472] 359. a: . Tal 6,617 

1QN2 cecceccceeese|. 4,241] 1,022] hor} "352! (.y225.. .. OB 6,185 

1943 wecccesescces| 3,700] 933 h69 = a 48 5 62h 
Workers: 7 . ek 

1941 cescecscceese| 29,768| 53,328 | 68, 359 99 312 157,144 | 66 ,842 1374953 


QHD weccccceseees| 27,527| 53,775 | 70,392] 97,276|53,7761 58,776 (361,061 
ID43 wrccecececvese| 26,374] 51,994 | 66,206] 88,823 /41 * 629 43, 750 |318 , 776 


e © ~*~ @ #£ © 


Coal production, in 
1,000's tons: oe i ees eee 
TO? oa sccteaeeee 19,689] 50,239 | 83,5871141,326/82,455 | 82,9951460,292 
— UND ceccececcccee| 21,595] 62,246 | 98,713 157,983, 89, 5289. 86,395 (516,222 
193: sscessvenesce! CH, 716) 71,357 109, o#2 168, 723/73, — ee 513,651 


Percentage of total 

production, bitimi- 

nous and lignite: 
1941 ecececsvescce. 4.28 10.91 
1942 @eeoevnneveeeeorne 4 18 12.06 
1943 eoeseeereceace 4 81 13.89 


18.16 | 30.70 117.91. | 18.03. {100.00 
19.12 | 30.60 |17.30. |.16.74. {100.00 
1 21.23 | 32.85 [14.22 |.13.00 1100.00 


Fatal accidents: 
TOUT: co5 65d esenees 123 | Ileal 
1942 COoeCeCeoerceneor 101 187 
1943 eeoeeeseveveeere 80 2h9 


Percentage of total | . 
fatalities: 
1 1 coserecocecen| 


1942 eoercecccccoes| 


~ 

We] 

ON 

- 
; 1@ 2) 
- 

= 

\O 

a 
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= 


ee Se ee ee Pd 


Fatal accidents in mines employing 1 to 9. men amounted, to, 82. in. 192, 62 
in 1942, and 50 in 1943. Fatal accidents in mines of this size. consitituted 
8.27 percent of the total: fatalities in bitumfrnous codl infries” in ane 5.42 


percent in 1942, and 4.43 percent in 1943. 


Carrying the analysis farther, ‘mines employing 1 to 4 men sestaettea 
35.7 percent of the total mines in 1941, employed 1.64 percent of the total 
underground workers, produced 0.82 percent of the total, production of coal, 
but caused 5.03 percent of the total fatalities in underground coal mines. 
The percentage of the total number of fatalities occurring in mines of ‘this 
Size in 1941 was 5.03 percent, 3.67 percent in 1942, and 3.10 percent in 1943. 
These and other related statistics are..shown in table 43. 
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TABLE 43. - Com patie fated cawerdent’ statistics,-- 
- comparéd_with total mines 


. Men employed Underground 7 ‘ituninowy-eoer 
, and lignite minés’— 


l - 3 All mines 
Mines: : ; : ae - : fads 
nol one cerseesesdeccece “2,370 1,182 | 1,027 3,952 4 5579 6,617 *:: 
Le sceveewcceexnsenune | Bj205 14,010 | AgOee 1.35925 1: 27 T... By2e>° 
1943 206 aerate < cal a 941: | 1,026 | 2,674 | 3,700! | 5,624 
Workers: : ee. — . ) ae Bae 
1941 tecererecereresesas 6 shila 7,457 | 15,839 13,929 29,768 | 374 ,953 ; 
1942 enon sree eeeegeesens 5,462 6,534 | 15,531 |11,996 127,527 | 361,063 
1GHZ secececcccceccvesee| 4,423 16,116 | 15,835 |10,539 |26,374 |. 318,776 
Coal production, in : | or eee eee 
1,000's tons: ek Gee Sete Cee ues 
LDL seceseeescccecectee| 3,786 | 4,882 | 11,021 | 8,668 |19,689°| 460,292 
IND verececssoevcececes| aT. 4,786. | 13,091 | 8,503 /21,595'[ 516,222 
LDU acovacceeccivesevess| 3,335 15,430 | 15,951 | 8,765 124,716 |. 513,651 
Fatal accidents; | : ; : sat | 
x nf eereeveeveeeeeoeveeseede 50 32 3 2 gee ' 
ONG stard tie ah dealegatiousg hoa | 20 39 62] 101} 1,243 
143 sevececsccvevereees 33; 3 30. 50: "80'} | 1,130 
Percent of total . a ape es 6 ig: Gree 
fatalitiés: | | a + % : a 
IONL, wasatensevacecenned? © SiO T 3.24 4 13 8.27 | 12.37 - 
Lhe vreececccceeececeee| 3.67 | 1.75 3.41 | 5.42 | 8.8K |e. 
1943 TAOEE SLES ERLE RAS 3.10 | 1.33 ; 2.65 4 43 7.08 eee et 
Percent of total coal,» | , | , 
production: . ; 
IGUY sagccsstakateresaes 82 | 1.06 | 2.39 | 1.88 4.28 - 
LON? aviverecettenweneant sate 93 2.53 1.65 4.18 - 
1943 erceoereseraceoecece ae 1.06 | i a Kg 8 4.81 eae “Tih & 
Fatality rate per million e a dasaceate es 
tons: ae eet mae a oe: ae? es e 
TOD viaciewsleel encase’ ieidaat ae eh Pi 1.3.72 «!, O86 1° 6.25 ("2016 
NOUS ca diwneseieceeta ane 11.30.) -4.18-7> 2.98") 7.20 | BGO bens B23 
1943 curves Tececceccece| 10.50 ' 2,76.) 2:88 -{- 5.70 L. 3 oh 2.20 
Fatality rate per,million |i °° /*) ia a ae Jos. 
man -hour's :, pete pote Pe ee ke ek hee | 
LHL serercserdeoreios a ‘7.20 13.85 | 3,99 .|° 5.08 | 3.34) 2.6 
tos A A Se i et NS BY 2.27 | pa | 4,00 ; 2.63 LE i: 
i,6 (eae Pel Ses Ee i te 


Accident, ‘ante. inking to mines opting 1, to ky 5 to 9, 10 ‘to ak, 1 to 
24, and 1 to 10 men are:.shown. in table 43 The. percentage of the total repre- 
sented by each group of mines. is me well. as: other pertinent information. 


By referring ‘to eases: yo and Ve it ‘ig. ‘apparent: thet: the iarger’ ‘mines 
have attained the lowest accidént records during the period shown. Mines 
employing 600 or more men, although relatively. few.in number, produced 18.03 
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percent of the total tonnage of bituminous-coal and lignite mines in 1941 and 
13.00 percent in'1943.° Mines of this size.caused 11.87 percent of the total. 
number of fatalities in 1941 and 8.85 percent in 1943, but the fatality rates 
per million tons were 1.42 in 1941 and 1.50 in 1943. “These compare with fa- 
tality rates per million tons in.1941 of 2.16 for the entire industry and 6.25 
per million tons for mines employing 1 to 24 men, 9.45 for mines employing. 1 
to 9 men, and 13.21 for mines employing 1 to 4 men. In ‘1943 the fatality rate 
per million tons for all mines was 2.20, in mines employing 1. aeniean it was 
3.24, and 10.50 for mines employing 1 to 4 men. | 


The probable reason why larger mines have better safety records than : 
small mines is that the larger mines are better able to Supervise workers and 
working places and instruct workers, and also receive the benefits of.more 
frequent State and Federal inspections. Of considerable importance,.also, is 
the fact that the larger mines are better financed, as a rule; hence, they are 
able to furnish better and safer equipment and working conditions than ‘the - 
usual small mine. It is not unusual for small mines to fail to install and — 
maintain up-to-date safe types of mining machinery and other safety devices — 
for solely economic reasons; many of these small mines have only, one. brn 
have no control of air flow, have primitive a and other nesses proce- 
dures, and hence are inherently unsafe. 


Bituminous-coal and lignite mines are classified in table by aeseraing 
to their annual production in 1941-1944.: Mines producing less than .100,000 
tons account for approximately 12 percent of the total annual coal production, 
but in 1941, 23.9 percent of the fatalities in coal mines occurred. in- mines 
that produced less than 100,000 tons annually, and in 1943 it was. 18.1. per- 
cent. Fatal-accident rates, based upon millions of tons of coal produced and 
upon millions of man-hours of exposure, are far higher in mines with. less than 
100,000 tons annually than the averege for all coal mines or for the various 
individual groups shown in table 44. } 


The smaller coal mines in the United States should be made at least -as 
safe for the worker as the larger ones. State and Federal inspectors should 
inspect these small mines frequently, and employees and officials.should be 
instructed as to the hazards of coal mining and how.the hazards can be. over- 
come entirely or at least to. some degree. Small coal mines should. receive. more 
attention than they have received in. the past, as they produce, roughly, .0+75 
percent of the. total annual tonnage of bituminous coal and lignite mines in 
the United States and employ about 1.50 percent of the underground workers, . 
but they are responsible for about 3.5 percent of all underground fatalities. 


Age of Miners 
During the war most of the young men were removed from the mines by the 
draft and other influences, and in the last few years they have not been en- 
tering the mines in as great numbers as formerly, with the result that the 
average age of underground miners has increased considerably. Many occupar - 
tions in underground mining require young, agile men who can move quickly -if - 
effective service is to be achieved and accidénts are to be avoided; .some -of - 


these are drivers, brakemen, rope riders, cage tenders, mining-machine 
operators, ‘etc.’ | 
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TABLE 44. - Unders round bituminous-coal and lignite mines classified 


Size of mine 
Mines; 

EGU). «ateroue ne 

1942 eerceeeseace 


1943 ere er é 


Employees: 
LORY iG wa wudionats 


—19he eerecerece 


ei: ae ee 
Coal production, 
in 1,000's of 
tons: 


* 1941 eeoreecerece 


“19he2 eeevoeveeevease 
LOUS snceaceen< 
Percentage of 
total production 
ADHL wcceceveee 


19h2 ercererseroee 
1943 eereeceoverce e 


Fatal accidents: 
1D41 wevcescvee 
19he ececesecee 
GHA: ivinaunoaas 

Percentage of 


total fatalities: | 


1943 wc ecoceces 


Nonfatal injuries: 


SAM ha areata 
 ‘rohke eeverversece 
TONS: wiaecaenks 
Percentage of 
total nonfatal 
injuries; 
y es I ea ere 
LON 5 wha esaese 
TOU ae hed’, 
Fatal-accident 
rate per 
1, 000, 000 tons: * 
“Ighi ientagesss 
VORS Gee ea ioxe 


Ce ae ae Ps a 3.231 | 
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65,329 


60,039 
63,043 
63,148 


~ 13.0 


eee 


12.3 


3 96 
4 £299 


Google 


by annual 2aoeS of coasl mined ; 
énnual 


72,361 
66,691] : 
'$5,313 


366 134 
41 113 


135,987] 85,299 


140,662] 97,129 
156,109} 81,653 
29.5| 18.5 
B70 18.8 
30.4 15.9 
290 154 
297 171 
Sst * 25 
290.2 15.5 

26 .0 15.0 
29.8 10.2 


? 13 ,865 5 ,802 
14,438 7 050. | 


amienion in short .tons 
‘ae 000 }1,000, 000 


or 

more ton 
20 ST 
e3 75 


12,809! 46,847 
11,472} 56,487 
9,485) 51,272 


18,938| 78,207 
21 5677 107, O46 


ie 591 | 108 , 344 
hoi] 17.0 
4.2 20.8 
BO] 6213 

28/ - 91 

34/ 192 

3° 147 
“2,8 9.2 
3.0 ; 16.8 
Sel js 1310 
1,201! 4,142 
1,608 6,404 
15532 6,637 


2.8 9.9 
3.3 13.3 
244 14.8 
1.48 1.16 
1.568 1.790 
1484 |. 1.357 


‘All 
6,617 


6,185 
5, 62k 


374 ,953 
361,061. 
318,776 


“|né0, 292 
1516,222 © 
ee 651° 


100.00 
100.00 
100.00 - 


99% 
1,143 
La, 


100.00 
100.00 
~ 100.00 


42,218 
48/267 
45,035 
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TABLE 44. - Underground bituminous-coal and lignite mines classified 
| by annual tonnage of coal mined (Cont'd. ) 
Annual production in short tons 
Less {100, 000,250, 000 | 500 ,000 {900 ,000;1, 000, 000; 


than to to. to to or | 
Size of mine - {| 100,000!249,0001599,999 1899 ,999 |999,999|more tons; All 
Nonfatal-injury | ef 
rate per 


| 

1,000,000 tons: | | 

191 vececseeee | 129-97| 124.9%] 101.96] 68.02] 63.42! ‘52.96 | 

1942 seccveceve | 126.483 (123 .367) 102 .643 | 72.584} 74.179} 59.713 | 
9, 

| 


91.72 
93 - 2 
LOWS: ceiataiecarae ier L1e 6910; 115 .090 92.730) 72.992] 64.939) 61.25 87. 


Total man-hours j | | 
employment in | a ei : : | 
1,000's of | 3 | | | | | 
‘Man-hours;: ~ 
| 20,075| 76,727 |563,236 
| 21 5675 105,045 | 621,472 
t 19,165 103,437 | 610 83h. 
| 
| 


109 ,030!109, 9 B66 158 ,135| 89.403 
113 ,399|116 ,284| 164 , 764 1100, 323. 
106,888 | 108, 787| 186 97 85,583 


1941 eesereeeece 

19h2 eeorereeeoree 

1943 oe 8 S88 888 
Fatal accidents 


! 
| 
Nonfatal injuries a 
per million man- | 
) 
! 


per million ) f | 
man-hours : | ! | 
IQ) 2seoresssai “Osi 1.76 1:83} 1.72] 1.39 19! 1.76 
Ube eeeeeveees, 20390; 1.531} 1.803/ 1.704; 1.569). 1. "828 | 1.84 
1943 .ecccecere! 1.909! — 1.802 | ed 1.826 hor | 1.85 
| 


hours of 
exposure : 
1941 eee eeencee 71.57! 
Ie sseeeaveeel Tle pee 91.732} 87.638 
194 | 66.706! 85.488! 77.422 


Es EAD Ah AEE AES 


| 
85.60] 87. 4 64.90! 59.83 
70.273! 7h 185 


53.98 7h 96 
60.964 77.67 
‘7307 


#e0e@e@2782 96 ®@ 


The decrease in number of vigorous, alert, young men in the coal mines of 
the United States has reached a serious stage, particularly in anthracite 
mines, High wages, relatively more comfortable living conditions, and less 
exacting work to be found elsewhere are more attractive to young men than coal 
mining; moreover, during the past several years mining has been a turbulent 
occupation, and pS nr soldiers and sailors usually desire peace rather 
than dissention- 


The Social errs Bulletin issued in March 1947 published the follow- 
ing age statistics for the mining industry for 1944; 
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TABLE 45, .- Age of employees. in ‘the mineral fndustry 


jMetal j- ~~ : Mommetaliie Grade petroleum 

Percentage .. jmining {Anthracite Bituminous! Quarryi Natural gas All 
Under 20 anoj - dee te Bea | Ge = i 9 
20 to 2h ,..} 6.4 LT 6.7 8,3 7.2 i~ &5* 
25 to 29. cal T.0 Pe; 10.2 | Qekews| 10.1 10.1 
30 to 34 126} 14,7. 10.5 aseO 10.9 14.1 13,3° 
35 t0 39 ese} 14.1 15.2 2.8 14.0 13.8 1335 
4hO to 4h 4...) 12.2 11 11.8 11.6 14.0. 12.3 
M- t6O, WO~e00) 1055 10.5 Gas & 10.8 ib A 11.1 
50 to Geel “Sst 4. “16.2. [> Bob 9.3 9.3..¢ 42) eee 
59 tO. 5Osel Ose + S2s5 10.0 | bso 7 5.6 i- 8.8 
GO ta 6h ies 49> * 79 3 3.9 ap 
65 and over.| 2.4 47, 3 : 2,0 462 

Total..{100.00{ 100.00 ; 1 OC 0.0 0.0 
Median ' 3063 »O 39.€ 45. 1.40.5 


The. large percentage of workers in ‘the upper age groups is startling, but 
the status of the mining industry with respect to the age of its workers ap- 
pears even more startling when the same statistics are grouped as shown below: 


[re .—S ae coe ee 
Percentage Metal |Anthracite| Bituminous! Quarr g | Natural gas —|° All 


Under 25 ... 0.5 Aree. 15.9, °"| a1.8 
25 to 39 vee 36.6 | 34.0 | 38.0 36.9 
LO to ho -... 23.1 | Baek | 25.3 | 23.4 
50 and over. 29.8 = , 20.8 ' 28.0 

100.0 100.0 


The anthracite industry, with only 3.5 percent of its seiespeemneaas "25 
years of age and with 41.5 percent 50 or more years qld, is likely to be “in 
serious difficulty in the not far distant future’ ‘in’ regard to manpower unless 
means are found to reverse the present trend. The bituminous -coal industry, 
with 10.5 percent of its employees under 25 years of age and 39.8 percent 50 | 
or more years old,.is in a position similar to the anthracite mining industry. 
Employment statistics for the entire coal industry. reveal that approximately 
63 percent of the employees are over 0 years Olds. x 


In work as strenuous and hazardous as mining, emacuueet of older men in 
many occupations may result in increased occurrence of accidents, even though 
the more experienced worker should be able to protect himself better than. 
younger and less experienced. workers in many activities, The time required 
to train a new man in modern mining practices so that the new employee can be 
considered an experienced miner is considerable, and at present younger men 
are much less inclined to take the time and the hard and rather dirty work 
necessary to become safe, competent mine employees. The youth of today hasn't 
the patience his parents or grandparents had and is prone to desire to start 
at or close to the top rather than at or close to the bottom, which is very 
often necessary, especially in mining, if the fundamentals are to be mastered, 
The increased age of the mine worker in all types of mining deserves careful 
study, not only with respect to manpower but also safety and accidents. 
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It is evident from the piecoaine tabulation that those phases of the 
mining industry having chiefly surface activities, such as nonmetallic mining 
and quarrying, and the petroleum. and natureal-gas industries are attracting a 
mich higher percentage of “under 25" recruits than are the sections of the 
industry engaged chiefly in.underground work. Presumably, underground work 
is repulsive to the younger men,. particularly in anthracite mining, where only 
3.5 percent of the workers are under 25, as against 17.1 percent in nonmetal- 
lic mining and quarrying and 15.9 percent in crude petroleum and natural gas. 
With the relatively high pay now available in mining, especially coal mining, 
and the mich better conditions as to health and safety in recent years, and. 
the fect that climatic conditions (temperature, humidity, etc.) are in general 
better. than in most types of surface work, it is difficult to understand the 
"standoffishness” of our young men in connection with entering coal and metal 
mines where there is now a definite demand’ for their services. | 


Some Examples of Good. Safety Records at Bituminous-coal 
and Lignite eee 


Some remarkable nd-fatelity records have been established in | 
bituminous-coal and lignite mines in the past 17 years. Not many years ago it 
was thought to be virtually impossible to mine one million tons of coal with- 
out a fatal injury, but a study of the nonfatality records of. the Joseph A. 
Holmes Safety Association reveals that 394 awards have been given coal mines 
that have produced more than one million tons of coal without a fatality, and 
by no means all of the records of this type in bituminous-coal mining were 
placed before the association. The tonnages of coal proeiesa at the mines for 
the periods of the awards are shown below: 


Production, millions of tons Number of stiles 


1 to 2 - | 227 

2 to 3 | ee 110 

3 to 3-1/2 °. 27 
Over 3-1/2 | | 40 


A few examples of outstanding safety records | are described briefly. 


A hend-loading pane in Peansyiwanis operated. over 9 years, without a fatal 
accident and produced 7,710, 564 tons of coal. The man-hours of exposure 
totaled. 10,451,396. _. 


A mine in Illinois worked nearly 6 years without a fatal accident and 
produced 7,031,035 tons of coal. The mine was fully mechanized, and the man- 
hours of exposure totaled 5,175,835. The mine employed an average of 420 


A mine in Wyoming operated nearly 17 years without a fatal accident and 
produced 5,220,209 tons of coal in the period. The mine is fully mechanized, 


and the coal bed ranges from a ‘to poses in thickness. An average of 192 
men is employed. . 
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A mine in Colorado worked over 18 years without a fatality and mined 
3,586,434 tons of coal, the man -hours of exposure being 4,705, 637. 


A Pennsylvania mine operated over 21 years without a fatality and pro- 
duced 4,095, 087 tons of coal with 8, 120, 28h man-hours of exposure. 


A West Virginia mine worked 34 months without a lost-time accident and 
produced 323,619 tons of coal; the exposure was 682,979 man-hours. ‘This mine 
employed an average of 130 men. | 


Another West Virginia mine worked 30 months without a lost-time ianiey 
while producing 354, 294 tons of coal; the exposure was 543, 258 man-hours.- 
The mine employed an average of 135 men; the coal was hand-loaded, and about 
20 percent of the production was obtained from pillars. 


A Virginia mine employing an average of 198 men worked 5-1/2 months 
without a lost-time accident. while proguesue e3l, 469 ‘tons of coal, the ex- 
posure being 509,232 man-hours. 


A. Wyoming mine produced 479,042 tons of coal in 16-1/2 months without 
a lost-time accident. The mine employed an average of 259 ~_) and the .ex- 
posure was 501, 462 man-hours. | | 


A partunkeuaine produced 382, 710 tons of coal in a | 12-month: pewied 44 the 
out a lost-time accident. The exposure was 381,426 man-hours to an average 
force of 243 men. | 3 eee 


A Colorado mine employing an average of 75 workers during a period of 24 
months produced 76, 919 tons of coal without a a accident, the exposure 
being 170,864 man-hours. .... 


Safety records such as those mentioned above. clearly show what can be 
done to make coal mines safer places in which to work. When mines, both large 
and small, can be operated for years without fatal accidents while producing 
several million tons of coal or can work a year or more without a lost-time 
accident, it is clearly evident that our coal mines can be made safer if safe 
practices and safe equipment are employed by management and workers. However, 
the sincere full-time cooperation of management and workers is essential if: 
even relatively reasonable safety is to be achieved in the coal mines of the 
United States. Anything less than sincere continued cooperation of those 
engaged in the production of coal is almost certain to result in the occurrence 
of accidents, some which are likely to be fatalities, and pecaezones there 
will be major disasters. | 


ANTHRACITE 
Anthracite is included with bituminous coal and lignite in many. discus- 
sions under the general term "coal or’ coal mines;" however, for accident- 
statistics purposes and for certain types of safety comparisons it is desire- 
ble that anthracite mines be considered separate from bituminous-coal and 
lignite mines. The anthracite mines, nearly all of which are now in 
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Pennsylvania, have many essential differences when compared with most bitumi- 
nous-coal and lignite- “mines; :insofar. us mining methods, mining conditions, 

and mining problems are concerned, -and-in many particulars anthracite ines 
closely resemble some types of metal mines; in fact, some anthracite mines 
have problems more HEBEL Like those of noncoal BRE ® than of the usual run 
of coal mines. 

7 Many of the evenraclte: reas, are ‘folded and faulted,, and they range in 
thickness from very thin (3 feet or less) to very thick (up to 50 or more feet). 
The beds dip steeply at some mines and are almost flat at. others, and some 
mines. have essentially all degrees of pitch; at one mine, 13 different an- 
thracite beds are mined through one: hoisting shaft. Obviously, the mining 
problems differ from those encountered in mining one coal bed as at many 
bituminous-coal or lignite mines. , 


The different anthracite beds have varying characteristics, such as the 
percentage of ash, hardness, and B.t.u. content. Anthracite from the various 
beds usually is mixed in definite proportions at the preparation plants, 
commonly called breakers, and by this procedure the output, as placed on the 
market, is reasonably uniform as to both size and composition. This usually 
necessitates controlled mining from each bed of anthracite, which often com- 
plicates the mining problems. Extensive rock tunnels must. be.driven in many 
mines to connect the various anthracite beds for haulage and.ventilation pur- 
poses, and this causes them to have both safety and health problems analogous 
to those of noncoal mines. Anthracite mines are deeper then most bituminous- 
coal and lignite mines, and this entails handling ae aan met in most 


nonanthracite coal mines. . éo.28 
& 


Much of the tonnage of anthkacite produced in recent years ie obtained 
by removing pillars or, as commonly expressed, by second or. third mining. 
Operating under these conditions, especially where the strata are deeply 
pitching or are faulted or contorted or where the coal bed is thick is almost 
certain to be much more hazardous than the original mining in virgin coal as 
mich of the present production is obtained from places contiguous to old work- 
ings, some of which are inaccurately mapped and are inaccessible and impossible 
to ventilate efficiently so as to keep them clear of accumylations of explosive 
or irrespirable gases. Abandoned mines or parts of mines frequently contain 
large quantities of explosive gas mixtures, atmosphere deficient in oxygen, or 
water, and these constitute a definite hazard to adjoining mines or parts of 
mines. Keeping operating mines reasonably free of water is one of. the major 
items of the mining cost and adds materially i the problem of accident 
prevention. | 


The annual production of anthracite has decreased from approximately 
90,000,000 tons in the period 1910-1924, inclusive, to around 60,000,000 tons 
or less in recent years. Table 46 shows the tonnage of anthracite mined each 
year since 1910, the number of fatal accidents , and the fatality rates per 
million tons and per million man-hours. 


2625 - 81 - 


Google 


(SO 


meee? 


rates 


I.C. 7485 
TABLE 46. - Data on anthracite rodyction and accident rates 
| 7 Sort ‘tons | oe 
, f men produced; in | Fata} 
Year ployed {1,000's of tons laccidénts |" 
1910 eeoeceovesves 169, 97 e 485 601 
LLL weeseeseeys |. 173,940 90,464 699 
(1912 wacgecceces | 174,030 84 362 601 
1913 weseecesges | 175,745 91,525 618 © 
LON weseceseves | 179,679}. 90,822 295 
L9LS veceececese | 176,552. 88 ,995 586 
1916 .ecccesesss | 159,869 87,578 555 
MOLT cecswaess |: 154,178 99,612 ‘582 
1918 Gcies cae ees:, 147, 121/ . 98,826 551 
21919 awesececeue | oes: 88 ,092 *635 
1920 wccecevecee | 145,074 89,598 “hor 
1921 wesecescese | 159,499 90,473 ‘SUT 
1922 seseceseces | 156,849 54,683 300 
1923; esGsee sasea'| 101,70. 93,339 509 
1924 secevesesee | 160,009 87,927 496 
1925 sseeeceeers | 160,312 61,817 4.00 
1926. seers seeeess:.|- 165,306 84 437 453 - 
192 | “twweeses oo | LOd,e909 80 ,096 489 
1928 wicaeeew sete OO,60I. 75,348 47 
1929> éwscewaeege’: | 151,501 73 ,828 482 
1930 sepesescves | 150,804 69 ,385 4hd 
/ 1931 cceseceeeee | 139,431 59 , 646 363 
1932 scwsiccsuneea |, Lelsess 4g ,855 2h9 
1933 seocescceee | 104,430) 49,541 231 
1934 sue eeesaws 108 , 382 | 57,168 268 
1935  -stavesedcee ||) 702,046]. 52 ,263 27h 
1936 -ecececeses | 102,082 54,670 ohh 
1937 eeesveseend eee 99,085 51,745 215 
1936 ieewasea tere 96 ,282 46,149 a25 
1939 .ccccsccace 94 331. 51,346 etl 
TOU: eies-eeaaleces 92,420 51,489 184 - 
TOWL,. sew ceisiesaws 88 , 948 54,115 194 
QUO” so Satbeie wes 82,064. 58 , 316 226 
LOWS éveeceeesee: | 19,301 59,506 226 
1 77,500 63,195 174 
19451/ secccceee | 74,000 54,674 143 
19461/ ...e.020. | 77,000 60,685 174 
1/ Preliminary. 
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The fatality rates based upon millions of tons and millions of man-hours 
for the entire industry show a marked decrease over the years; the fatality 
rate per million tons in 1910 was 7.114, and the estimated rate in 1943 was 
2,867. The fatality rate per million mans Houre in 1910 was ‘1.720, whereas the 
estimated rate was 1.000 in 1945 and-1.074 in 1944. 


The total employment..in the. anthracite industry, by years, since 1910 is 
shown in table 46, but the.data on underground employment are available only 
Since 1930, the first year the Bureau of Mines collected fatal- and nonfatal- 
injury statistics from all coal mines (table 47). It should be noted that the 
employment of washery and dredge operations was included with stripping opera- 
tions in the period 1930-35, but from 1936 to 1944 this employment was in- 
Cluded under surface works at underground mines. The decrease in employment 
in the anthracite industry from 169,479 in 1910 to an estimated 74,000 in 1945 
and 77,000 in 1946 roughly follows the decrease in anthracite production in 
the same period. 


TABLE 47. - Average number of workers employed in 
| anthracite mines 7 
=e 

Year workings works | Stripping Total. 
1930 ...e+0- | 118,832 28,902 | 1/3,070 | 150,80 
1931. wienexe 109,280 27,919 | 1/2,232 139,431 
1932. eaewewis 94,210 24,721 | 1/2,312 | 121,23 
1933) dean ve 79,329 . 21,525 | 1/3,576 | 104,430 
1934 .e.eee- | . 82,372 | 21,680] 1/4,330 ; 108,362. 
1939: Waseca TT, 629 20,975 | 1/4,ahh 102 , 848 
1996 esses: 16,128 2/21, 041 4,667 | 102,082 
1937 cecsees 74,422 | 2/20,187 4 476 99, 085 
1938 se.ceee 72,360 | 2/20,291 3,361 96 , 282 
1939) se vieccces 69,869 | 2/20,090 4 372 9h, 331 
TONG: isis.500s 68,639 | 2/18,888 4 ,893 92 ,420 
DhL ...ceee |. . 65, 583 2/18, 864 4 501 88 , 948 
LONE: sca sieieie 58,747 | 2/18,957 4,360 82 , 064 
IONS ccs seas 55,590 2/19, 202 4,589 19; 5381 
19bK wo. eee - oo 3/77, 500 
IGS ..creee - - - — |3/74,000 
1946 .e.eee | ee - 3/77, 000 


1/ Includes washery and dredge operations. 


2/ Includes surface operations at underground mines and 
washery and dredge operations. 
3/ Preliminary. 


The number of fatal and nonfatal accidents that occurred in the anthracite 
industry in the period 1930-1946 is shown in table 48. The accidents are 


Classified into those occurring at underground workings, surface works or . 
Diants at underground mines, and stripping operations; again, however, the 
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accidents that occurred at washery and dredge operations in the period 1930- 
1935 are included with stripping abcidents , ‘but ‘fro 1936 to ‘the present they 
are included with eters works. 


‘ o 


~ Number of accitients at anthracite nin¢s 


TABLE 48. 
, Underground . 
Co, working gs: ; total : 
Year Fetal | Nonfatal 
1930 ... 125,806 a 2 So 1/8 7, 209 nn 28,76 
agg} 352 | 22 3307 26 | 2,505] 1/5} Tari | 363! 23,983 
(1932 ... | 235 | 14,892 10 1,941 | 1/h | 1/98 249) 16,931 
1933 ...-| 204 11,599" 23 3,210 o/h | 1f/37h | | 231] «15,183 
1934 ...| 238 | 15,5627] --26] 2,363] 1/2 | 1/388] 268]: 18,577 
(1935 «+. | 239° | 23,372 |! 23 1,955 | 2/12 | 1/570 27h 615,897 
1936 ...| 222 | 14 372 2/14 | 2/2,160 8 hol 2h] 17,026 
1937 ... | 190 | 11,815 2/19 | 2/1,349} 6 (ahs 215{ 13,412 
1938 ...] 204. 11,396. .2/12.| 2/1,2T72 | 9]/ - 17h |: 225] 12,8he 
1939 ...| 191 | 11,492 | 2/13 |. 2/1,581 7 156 211; 13,229 
1940 ...} 172 | 12,033 | . 2/7 ]..2/1,598 5.}.-...151..} 184] 13,782 
1941 ...] 172 |. 12,641 |. 2/16 | .2/1,607 6 |... 172 194} 14,420 
19he ...} 210 | 11,866 |. 2/12 | 2/1,580 4 -135°} 226| 13,581 
1943 ...| 197 | 12,52k | 2/23 |. 2/1,673 6 | -330 | 226] 13,527 
1944 ...] en -j cts | 3/27h | 3/23, 000 
1945 ...]  - - Fi ed -, - tome 1 3/143 | 3/11,600 
1946... | - ee a ad -| 3/174 | 3/13, 000 


- @® * © 5» 8 © 


operations. 
7 Preliminary. 


The source of production of anthracite since 1930 is shown in table 49. 
Production from washery and dredge operations was included with stripping work 
from 1930 to 1935, but, beginning. with 1936, the production obtained from 
washery and dredge ‘operations is segregated. The importance 
washery, and dredge operations in the total production of anthracite, espe- 
cially in recent years, should be noted; in 1943 approximately 30 percent of 
the total anthracite production was obtained from these sources ; evidently, 
production from underground operations in the anthracite region continues to 
fall off markedly, and the causes for this. should be sought and overcome. 


Table 50 shows thes manchours of exposure, in. thousands of sen ieaee: from 
1930 to the present. The surface works included the tipple, breaker, shops, 
and yards at underground mines for the period 1930-1935, but washery and dredge 
ober yecne rom 1936 to the present are included. 


It:is dffficult to classify Cue Vartous anthracite operations in the way 
that bituminous-coal and lignite data are classified; production from under- 
ground mines frequently goes to central breakers or preparation plants that 
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that handle the mine-run product from several underground mines as well as 
the product from stripping and bank or waste-pile operations. 


TABLE 49. 
Underground 

Year workings 
1930 eeaeree a 926 
1931. acvreeies : 53,465 
1932 piecvwk whe 43,826 
1933: secawies ho, 965 
1934 eeseen | 48 575 
1935 ecoce 43 , 783 
1936) ouienieees Ah 727 
1037 seston ene 42 ,566 
1938 ..06 | 38,142 
1939: s~is'aee he 572 
LOLO . cc ece 41,511 
10U eeee 41,727 
Ale ere 4h 339 
TONS sc écdiers 4e 616 
194) eecece i 
1945 eoecnee = 
1946 eececve - 


2625 


TABLE 50.. 
Underground . 
Year workings 
L930 eb-awece's 199 , 060 
1931). 25004 159,685 
1932" 2. sete 119,218 
1933 Gea 115,473. 
193 ccenaae 134,351 
114,755 
115 ,556 
101 , 568 
86 , 549 
917366 | 
90,512 


Total 


l/ Includes coal from washeries and dredges. 


(5,007 
bh, 892 
34 , 063 
33 ,590 
37,057 
31 , 833 


See raotnotes at end of table. 
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$507 
3,837 
3,663 
5,661 


6,964 - 


1,509 


7,503 
5,976 
L716 
5,187 
6,105 


- Man-hours of exposure at anthracite mines 
in thousands of hours 


sae y 
aes Stripping?/ Total 


oF a3 


208 15 


: 156, Oy - 
. 154, 723 


154,096 


156,486 
135,854 
115,852 
123,211 
122,447 


- Production of anthracite, in thousands of. short tons 


Total 


anthracite 
production 


69 , 305 
59,646 
49,855 
49 , 541 
57,168 
52 ,263 


54,670 
51,745 
46,149 
51,346 
51,489 


I.C. 7485 
TABLE 50. - Man-hours of exposure at anthracite mines 
_ in thousands of hours aan 


Underground | Surface 
Year workings works2/ iia Total 


PAL cacceeel  - 95,790: -| -28,150 } 6,167 130,107 
UDhe veswees| - 99,439--] 31, 5499. 6,622. .-137.,,560 
VOUS: canes 105 ,259 37, 842 | 7,731 150 ,832 
as) rn - | 4 - 3/162 ,000 
1945. @cecece] - Sars : ee 3/143, 000... 


| 

1/ Data for 1930-35 include only surface operations (tipple, 
breaker, shops, and yards) at underground mines; data. 
for 1936-43 include surface operations at underground 
mines, and washery and dredge operations. | 

2/ Data for 1930-35 include stripping, washery, and dredge _ 
operations; data for 1936-43 include only stripping 
operations. 

3/ aoe 


e 8 # @ 


lions of tons and millions of man-hours of exposure from 1930 to the present. 
The accident rates for underground workings decreased materially during the 
period; fatal accidents per million tons decreased from 6.222 in 1930 to 4.623 
in 1944, and nonfatal. injuries from 398.853 in 1930 to 270.418 in 1943. Total 
fatal accidents in the same period decreased from 6.399. per million tons in 
1930 to an estimated 2.867 in 1946; nonfatal injuries decreased from 414.557 
in 1930 to an estimated 214.221 in 1946. The larger decrease in the total 
fatal-accident rates for the period, compared with the decrease in rates for 
underground ‘workings, is noticeable; the total fatal accident rate for 1930 
was 6.399, and in 1946 it was 2.867, a reduction of 55.2 percent, whereas the 
rate for fatalities at underground workings decreased only 25.7 percent in 
1943. This is due largely to the influence of the increased proportion of the 
total tonnage brought about by whe increased tonnage obtained from stripping 
and dredge operations. 


The injury rates, both fatal and ics eEEAX. when aged upon millions of 
man-hours of exposure (table 52), show- a. marked decrease in.the total fatal- 
accidents rates, which were 1.758 in 1930 and an estimated 1.000 in 1945, a 
decrease of 43.2 percent. The nonfatal-injury rates. decreased from 113. 98 
in 1930 to an estimated 81.119 in 1945, or 28.8 percent. The decrease in both 
fatal- and nonfatal-injury rates is attributable largely oe <Pe influence of 
stripping, washery, and dredge operations. 
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TABLE 51.. - Accident rates based upon millions of tons 
-. produced at anthracite mines 


Underground 


Stri D] ning totes 


workings 

Year Fatal | Nonfatal Nonfatal - . 
1930 seccsseee| 6.222 | 398.853 [2/1.794 | 2/46.87 < 414.557 | 
1931, sesseseee| 6.584 | 398.524 2) 809 | 2/27.669 16.421 | 402.091 
1932 sececese| 54362 | 339.798; 2/.663 | 2/16.254 | 4.994 | 339.603 

‘esececece| 4.980 | 283.140 2) 466 | 2/43 .611 | 4.663 | 306.471 
1934 cweveveeee| 4.900 | 325.828} 2/.465 | 2/45.150 | 4.688 | 324.953 
1935 eseceseee| 5459 | 305.416 ry 1.415 | 2/67.217 | >> 2243 | 304.174 
1936 weeovecee| 4.963 | 321.331! 1.290 79.635 | 4.463 311.430 
1937 ecoceccee| 4.464 | 277.567) 1.053 43.539 {4.155 | | 259.192 
1938 cecccccee| 50348 | 298.776]. 1.766 |... 34.1491 4.876 | 278.272 
1939 sovececees| 4.487] 269.946] 1.276 28.434 14.109 |! 257.646 
1940 .eeeceeee| beau | 289.877; 8141 24.5711. 3.574 | 267.666 

| | | x ie 

1941 sceseceee| 4.122]. 302.92} 0832] 23.851 | 3.585 | 266.470 
1942 eeecesecee \ © 736 267 618 oth3 14, 956 3 875: | 232. 886 
1943 cecccceee| 4.623 | 270.418 640 35-216 3.798 | 227.323 
QU cc cewcces| - | - jo =. - 2.753 | 3/205.714 - 
1945 eeeverecs =. \ - - | - °° es 616 3/ele. 168 
1946 eseeeeedeo ~ ioe = = -! a iz rte a eel 


TABLE 22» - Accident rates based upon millions of erie Hiose of 
exposure at anthracite mines. 


Tads rground | Surfac 9 | . 
vor nss ae Stripping erates 
Year | Fatal| Nonfatal \Fatal|Nonfatal| Fatal |Nonfatal | Fatal |Nonfatel 

1930 secece | 2. or 130-082 0.658} 5 27 2/1.664) 2/43 .475 | 1. aah 113 .69¢ 
1931 seseoe | 2e20K) 133.431) .579| 55.801 |2/1.303/2/44.564 | 1.838] 115.074 
1932 ss.e-e| 1.971} 12h.914| .294| 56.983 |2/1.092|2/26.753 | 1.587] 107.879 
1933 seesee | 16767} 100.448: .685| 95.564 2) 707|2/66.072 | 1.493; 98.130 
1934 ceeeee | 1.772| 117.804] .702| 63.740 | 2/.574(2/55.711 | 1.502; 104.147 
1935 sesese | 2.083} 116.527] .723| 61.414 12/1.598/2/75.911 | 1.778) 103.163 
1936 eeoeee | 1.921} 124.372] .423] 65.253 ' 1.066} 65.838 | 1.559| 108.802 
1937 eceses | 16871} 116.326] .671} 47.650 | 1.004%) 41.503 | 1.583; 98.724 
1938 weoves | 20357, 131.672} .488] 51.734 | 1.908] 36.893 | 1.942) 110.848 
1939: ‘sceee-s | 2. 091) 125.780 | .488} 59.305 , 1.350] 30.077 | 1.713| 107.368 © 
1940 seeeee | 1.900] 132.943} .271| 61.866 |  .819] 24.735 | 1.503] 112.555 
See footnotes at end of table. 
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TABLE 52. - Accident rates based upon millions of man-hours of 
exposure at anthracite mines (Cont! d. 


Underground | wari) : hy eae Sa 
workings _workess ~~ Strt sing - Total 
Year l|Nonfatal, RataL jNonfatal...... 
19 1 eoeeoeeeen 1.790 131.966 0. “at = sa O33 OTe CO ‘ Le 91 119,632 


50,160.41 :.604]. 20,388 | 1.643). 98.728 


UGhe .eccecee}loll2} 119,529}. ~ 382). 
Ah, 210, ay 6 T16I. he, 685. "ly 1.498 . 89.683. ° 
2 3/ 


WOND: esatéiee cis 1.872 meee 482 |. |" 


LOU aeieeonel. = | ae 0741 3/80: SOUT 
1945 ecenenene - ° - fo ab (3/1. C00 |3/8l; 119°°- ‘ 


Data for 1930- 5 include only surface aperee ice tipple, breaker, shops, 
and yards) at underground mines; data for 1936-43 include surface cpera- 
tions at underground mines, and washery. and ‘dredge operations. : 

2/ Includes stripping, ee and aretee’ operations. —* 


3/ Preliminary. 


Cn er ee | 


Fatal Accidents Under round at Anthracite Mines by Princi al Causes” 


The three principal causes of fatal accidents underground at anthracite 
mines in the relative order of their importance are falls of roof and coal, . 
haulage, and explosives. The proportion of the total fatal accidents aaieee 
ground for each of these causes for the period 1941- 1943. is shown below?" . 


-.-f LOML L19H2. 11943 00 
Falls OF roof and boar cocecece 58.1 63 23 "5060 ne 
Haulage Corea rereseccresecosece ip he rar é 17.6 ° 18.3 °° ° 
Explosives Sveveecseseseoserveeer 'T60 | 6 2 h6” . 
50.5 | O71 | 79. 


Percentage of - total ‘fatal accidents under round 


Roughly, 80 percent of fatal accidents underground at anthracite mines are 
due to these three causes.’ Causes designated. explosions of. gas, electricity, 
and shafts are the next three important causes.of. fatal accidents mang ae 
varying in rank from year-to year..- It. is.. significant -that -explosives.as. a. 
cause of accidents in anthracite mines supplant explosions of gas or dust as 
the third HEREBY, cause of. accidents in. bituminous. mines. ee Nee 
Table 53 jects the fatal abeidents re “ibe period obs <19h4, classified 
into principal causes, and’ shows the fatality rate based upon millions of tons 
of anthracite minéd; table’ 54 shows the samé classification of fatal injuriés, ~ 
but the fatal-accident rates are based pune miliions- oe men cheure of ee cal - 


Falls of roof and coal 


The largest single cause of fatal accidents at anthracite mines is falls” 
of roof and coal; each year more men’ere killed from such falls’ than ‘fron all 
other causes combined. In’ this the anthracite mines ‘follow’ the pattern ‘of 
bituminous~coel and lignite mines, ‘where uniformly, year. by: year for the past 
2 decades, falls 6f roof and coal heve caused more than 50 ee of the © 
fatal accidents. 
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TABLE 53. - Fatal accidents at anthracite mines, by principal causes. 
: Rates based upon millions of tons 
1941 © 1942 1943 
| Rate per] "| Rate per Rate per 
pM million _ Jmillion.! . |... {million 
Principal causes Killed tons (Killed tons lkil1ed tons 
Falls of roof and coal....{ 100 2 243 132 2.98 112 
Haulage sepersccocccececes 27 65 37 | dy alk} 60356 
Handling materials ....ee- 3 OT eq 1 05 | 3 
Hand tools eepeegerescereres @) ee ; ‘0 | - dL. 
Falls of personS .eeresere oan 2 0.07' 5 a - | a 
Machinery .,ssecesecececss| 0 % 1 | 0.02 3 
BisetriCtey vi6ccaseas wes Se O12. 6 ! 14 ae 2. 
EXPLOSIVES cecceseeseceecs 12 29 Ls 229 9 
Explosions of gas ese eeee! o “2 9 | 20 ‘> 
Mine Pires weessrerevevece| Us 4 5 ell 1 
Suffocation by natural gas a 0. 502 2 , 205 | il 
SHALt eeevesorvevesevvccess 6 ee a .02 ' 
Falling material not being | | 
handled by injured ...... 3 209 ‘a 02 i 
OCREE: 655 bsassasaeeerpesee ll oN 09 : 02 1 
Total underground.... 17e »L2e2 210 {3c 197 
Surface Works <6s2+¢<setss 6 4 | - 23 
Stripping ss ¢60se065-+ne0ws 16 ~832 12 + Oy 6 
DATAD . 6's ss bea % nose 194 — Pls (o is ti 22 a cn at Be 
TABLE 54, - Fatal accidents at anthracite mines , by principal causes. 
- Rates based upon: millions of man “hours 
a Ma a ate RTs RRR: 
Rate per Rate per | Rate per 
million | million | million 
Principal causes Killed | man-hours! Killed} man-hours | Killed| man-hours 
Falls of roof and coal....| 100 { 1,04 132 1.327 112 1.06 
TEE a cas Gog 6-00 vets 27 ~282 S77 Sie 1°36). <3 
Handling materials .....,. 3 ~031 2 020 | 3 .029 
er a O . O : Pm 009 
Falis of persons ...ccere: 3 0,031 0 - | 5 O47 
DEE. ogee teseseseces @) - 1 0.010 3 »029 
pt ee 5 0.052 a .060 | 2 6019 
Explosives ...¢se-e:s aass 12 125 13 .130 | 9 ,086 
Explosions of gaS .eyesee, 8 084 -. 9 990 | 15 143 
EL EOUS. caecevececacese 0 - sa gO50) 4 1 | 009 
Suffocation by natural gas 1 0.010. | 2 ,020 | if «009 
Mba teats'e cores eserg ees 6 .063 | 1 -010 5 | O48 
Falling material not “being | | | 
handled by injured ...,.. 3 s034," 4 1 «OLO 3! «029 
ll: OS a h Ones 4 .010 1! ,009 
Total oe Ane lie Leto. f° 220 2.112 | 197 | 1.872 
Surface works .c.sceoe. 6 2568 | hy. 381 | 23 608 
eNOS few se ce erqeees | 16 A a 6 estes norms © 604 6 «776 
eine cee s ca tsese | Lot 1,491 | 226 1.643 226 | 1.498 
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Falls oe roof, falle of. face .or. rib; god fustios of rock, coal, or gob 
are the rain -~items "classified under falis ‘of roof -and -coe) ; theiy relative 
importance in the period 1943-2943 te- ‘showh--betow: 


a 


; Slate ee eseceee 
. Falls of facé or rib A ee rr eee ; 
Rush of coal, rock, OF gob cevesccasocoeeee | 
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The records indicate that only by closer inspection’ of the roof of the 
mine workings and mote intensive and prompt timbering’ can’ the larger part of 
this cause of fatal accidents be reduced. Falis oF Pace’ of rib’, particularly 
when mining in heavy’ ground, especially in pitching beds ‘or in high coal, are 
likely to occur, espécially in remining; and only akile,’ skil1fal,’ ana careful 
miners should be employed at this type of work, which is certain to cotitinue 
to be hazardous irrespective of precautions taken. ioe 


wepe Rime wm ge ee iat Steet ee ee TT ee ey Oe sf eve ree ee . «) Pima @ 
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Haulage 


The.-second main’ oause- of ‘fatal adctdents underground at’ anthracite nines 
fe. faulace:. approximately. 15. to 18 -persent-~of .e:}-Patal -acosdehts -in. under- 
ground anthracite.mines can be attributed to haulage, which roughly perallels 
the‘ situation-in-bituminous mtnes.~ About 25 percent- ofthe fatal haulage 
accidents occur -whtle: operating or riding a trip, which indicates the need 
“Sr M6rds“cleavancts for trips; definitely safé ‘équipménit” 1s” ééLdom provided” 

“.for mani-trips insofar ds ‘making it. Impossible té ‘touch the roof, rib, or 
trolley wire. Money: spent to provide: completely enclosed cars for man-=tripe 
..ls8.money weil: spent, provided their use is demanded. Transportation .men 

" "should be. agtie ‘anid Quick-thinking, safety rulés Por hdulagé “sticila be ‘con-" 
prehensive and: strictly enforced, and haulage equipment. and track, should be. 
kept in good area at all ‘times. The responsibility. for haulage . aed 


CS a ee | @».. - 
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Explosives losives Sher ak a : ee ee ee ee a a. SF 


The third main cause of bate aensdonte underground at. anthracite mines 
is explosives; the number of workers killed annually by. blasting in the period 
1941-1944 amounted to a relatively small percentage of the total number killed 
underground, but each year. cence from this cause oceur, many of which are 
readily preventable. ’ a 


wes ps db Pn Le ee oe oe 
i ! 


_. Improper charging and. iaupine of | drill holes, drilling inte imexploded 

charges of explosives, and shots breaking through into adjoining workings are 
’ the’ ‘primetipal ‘causes’ or™thifs ‘cla&ss of “ereident.” “Many miners persist in han- 

dling Ligeia in an unsafe manner, “and: extensive, and continuous education 
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causes of blasting accidents, but no form oF blasting procedure is foclproof, 
and electric blasting has hazards of its own, which must be kept in mind and 
overcome. 


Underground Workings 


Much of the anthracite from underground workings is obtained from pil- 
lars and remants left during the first, second, or even third mining; and 
the hazards of this type of work, especially in steep pitches, are reflected 
in the injury: rates shown in table 55. Production of anthracite during the 
period 1930-1943 ranged from 64,926,000 tons in 1930 to 42,616,000 tons in 
1943; employment in the same period in underground workings anced from 
118,832 in 1930 to 55,590 in 1943. The number of fatal injuries in 1930 was 
Lok, and in 1943 it was 197. In 1940 and 1941 only 172 fatalities occurred 
in underground anthracite workings. 


TABLE 55. - Accident data for. underground workings — | 
at anthracite mines 
Injury rates 
Number of Per million Per million 
injuries tons | man-hours 

Year Fatal | Nonfatal 
1930 sedesawe ees 25,090 |6.202 | 395.053 | 2.029 | 130.000 
193K: .o:sisie neces a 21,307 | 6.584 | 398.52k | 2.204 | 133 431 
1932 -6.c0iesaiutee-|° 235 14892 5.362 | 339.798 }1.971 | 124.914 
1933 .....0eee | 208 | 117599. | 4.980 | 283.140 11.767 | 100.448 
O34 Laecweeniea |. 230 15,827 ; 4.900 | 325.828 {1.771 | 117.804 
1935 wiscecunass,| 239 13,372 15.499 | 305.416 | 2.083 | 116.527 
1936 ..c.eceeee | 222 |; 14,372 | 4.963 | 321.331 [1.921 | 124.372 
1937 wscseeesee | 190 | 12,815 |4-k6k | 277.567 11.871 | 116.326 
1938 ..eceseeee | 204 | 11,396 15.348 | 298.776 | 2.357 | 131.672 
1939 esececeeee| 191 | 11,492 [4.487 | 269.946 | 2.091 | 125.780 
1940" oswlseascaeer | Life 12,033 | 4.144 | 289.877 |1.900 | 132.943 
TOUL siewewseee |. te 12,641 [4.122 | 302.942 11.796 | 131.966 
LGhe se aswiciesws | 210 | 11,866 | 4.736 | 267.618 |2.112 ; 119.329 
194 3 ee alata iars6 ' 12,524 !4.623 | 270.418 11.872 | 109.482 


The fatality rates for underground workings, based upon millions of tons, 
was 6,222 in 1930 and 4.623 in 1943; and the fatality rate, based upon mil- 
lions of man-hours of exposure, in 1930 was 2.029 and in 1943 it was 1.872. 
The statistics show some improvement in the fatality rates, but it has been 
Slow and erratic. The nonfatal-injury rates based upon both millions of tons 
and on millions of man-hours of exposure from 1930 to 1943, inclusive, are 
shown in table 55. Unquestionably, the operation of anthracite mines, espe- 
cially those having miltiple veins and varying degrees of pitch, is almost 
certain to be mich more costly in life and limb, as well as dollars and cents, 
than can be expected and realized in the usual type of bituminous-coal and 
lignite mines if the coal dust-explosion hazard is excepted. 
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“Anthracite Stripping 
The anthracite stripping work of Pennsylvania now produces a substantial 
proportion of the total tonnage of anthracite mined annually; in 1943 strip- 
pings produced 18 percent of the total tonnage, compared with 11.4 percent in 
1939 and 12.2 percent. in 1936. It is only within recent years that anthracite 


stripping tonnage has been important, and for this reason stripping statis- 
tics are oe particular pny eRee ts 


‘The propiens confronting. the arent oes in anthracite strivping are 
largely different from those of. bituminous-coal and lignite stripping, and 
the statistics of the two classes of stripping are not strictly comparable. 
The anthracite beds usually are folded and at times form relatively shallow 
basins, wherein the ratio of overburden. to.anthracite is sufficiently low to 
make it feasible to strip the basin; or the outcrops of the anthracite beds 
are stripped: and mined down the dip of the beds as deep as is feasible. At 
tain price: per ane car of anthracite delivered at the breaker in place of a 
~ yardage contract. Some stripping is company-operated, at others the over- 
burden is removed by stripping contractors and the anthracite is mined by 
the mining company, and at still other stripping workings both the anthracite 

and overburden’ are removed by. the’ contractor .: 


e@ * * * % #© # 2 © 


The overburden at most eutheecite stripping is Teese rock, which must 
be drilled and blasted before it can be excavated - (this is often not the case 
in bituminous-coal and lignite stripping, | where in many places only a rela- 
tively small proportion of the everburden: is rock which requires blasting). 


The. equipment aged in eteipoine sithracite ‘includes almost every type 
of shovel and drag ine) ranging from the small gasoline or Diesel-powered 


enaive 4 cuminoun col and lignite stripping. Trucks are now in common use 


to transport the. anthracite and in some instances the overburden; a few 
years ago virtually all large-scale stripping work had rail transportation. 


The anthracite stripping statistics include only the years 1936-1944 ; 
prior tq 1936 the washery and dredge operations statistics were included with 


__, Stripping in place of the surface works, a8 at, present. 


Employment at anthracite stripping operations has remained nearly con- 
stant during the period 1936-1944 {table 47); in 1936 employment was 4.667 
workers and in 1943 it was 4.589. -This indicates. the extent to which the 
changed methods of stripping and the improved equipment have affected this 
work, inasmuch as in the same period the output of anthracite at stripping 
_ has increased from 6,203,000 to-9,371,000 tons. The man-hours of exposure 
in 1936. totaled 7, 503, 000, and in 1943 the emyoeure totaled 7,731,000 
| ae 


The mbes of fatal ané Roatatal ‘pdGries nae shisen little change during 
_ the period, but: the. fatality rate per million-tons has decreased from 1.290 . 
in 1936 and 1.053 in 1937 to 0.443 in 1942 and 0.640 in 1943. The fatality 
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rates based upon millions of man-hours of exposure show a similar decrease 
from 1.066 in 1936 to 0.776 in 1943 (table 56). These greatly lowered fatal- 
ity rates (both on tonnage and on man-hours of exposure bases) constitute a 
notable contribution to safety by these in control of stripping operations 
and they indicate nicely how more and intensified mechanization methods and 
procedures can increase safety as well as efficiency. 


TABLE 56. - Accident data for anthracite stripping2/ | 


| Injury rates 


Number of Ba all Per million 
in uries tons_ - man-hours 
Year. Fatal |Nonfatal 
LOS 6" seers oisdcg a 9 l. 290 19.635 1.CO6O 65 .838 
LOST eee eediece es 248 1.053 | 43.539 | 1.00% | 41.503 
1938: Sees esis 17h 1.766 | 34.149 | 1.908 | 36.893 
1939: wae e bares 156 {1.276 | 28.434 |1.350 | 30.077 
TOUO: x6 cgeaterecevecene 151 814 | 24.571 819 | 24.735 
LOU .. ice daresaeenes | 172 | 832 | 23.851 | .973 | 27.888 
TON oo oecemw en ; 135 | 443 1 14.956 | 604 | 20.388 ~ 
1943 oe encrcce. | jt 330. 640 | 35.216. | .776 | 42.685 
1/ The stripping statistics prior to 1936 included washery and 
dredge operations and hence are not considered in this table. 
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Some Excellent safety Records at Anthracite Mines 


Anthracite mines have been operated for long periods without fatal acct- 
dents, and-some mines have not suffered a lost-time injury for considerable; 
periods, especially from falls of various kinds, which is the principal cause 
of accidents at anthracite mines. 


Scme of the outstanding ahievements in the safe operation of anthracite 
mines, as submitted to ane veneers A. Holmes Safety Association, are shown 
below: 


An anthracite mine at Sccenten, Pa., ‘operated 14 months without a fatal 
injury while mining 2,027,461 tons with an exposure of 5,522, 428 man-hours. 


A mine at Plains, Pa., employing an average of 735 men, mined 1,125,107 
tons of anthracite without a fatal injury during a period of 481 vorking days, 
exposure totaling 2 ,800, 000 man-hours. 


A mine near Minersville, Pa., employing an average of 750 men ; worked 
2 years, 1-1/2 months without a fatality. A total of 1,147,146 tons of an- 
thracite was mined, and exposure was 3,485,008 aes 


An anthracite mine at St. Clair, Pa., worked one 17-month period and 
one 12-month period without a lost-time accident from roof falls. In the 
first period exposure totaled 1,804,383 man-hours and 410,000 tons of an- 
thracite was mines. The second accident-free period lasted 12 months, and 
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632,553 tons of anthracite was mined. Exposure totaled 1,286,806 man-hours. 
The beds were 4 to 20 feet thick and dipped 5 to 90 degrees. 


A ine at Mahaney Plane, Pa., worked 19 months without a lost-time 
injury due to roof falls. Exposure totaled 1,005,427 man-hours and produc- 
tion was 329,877 tons of anthracite. The beds ranged from 1-1/2 to 25 feet 
in thickness, and the dip of ‘the beds ranged from 0 to 65 degrees. 


. Many of the anthracite mines-are gassy, and over the years there have 
been numerous major gas-explosioh disasters, probably the largest period of. 
immunity from major anthracite explosion disasters being the period from 
April 28, 1938, to September 23, 1943, or. nearly. 5-1/2 years. During the 
period April 28, 1938, to January 14, 1947, or about 8-2/3 years, there was 
only one major. gas+expiosion disaster in the anthracite region, which occurred 
on September 24, 1943, with 14 lives lost. ‘During 1947, however, there were 3 
major gas explosions in anthracite mines in Pennsylvania, one with 15 fatal- 
ities on January 15, one with . 10 fatalities on April 10, and one on December 
11, 1947, with 8 fatelities. The conditions under which mich of the present- 
day anthracite production must be obtained, especially in the. variable or 
steeply pitching regions, usually with mltiple beds, some or all of which 
have been mined or remined previously, some very thin, others. very. thick, and 
frequently. in very gassy strata, make it difficutl to avoid gas. ignitions and 
explosions. The over-all record of the past decade has been. relatively good 
as to major disasters, though the occurrence of three major disasters with 
33 deaths in 1947 falls far short of being commendable. 


' METAL AND NONMETALLIC-MINERAL MINES 


Metal and nonmetallic-mineral mines have little in common with coal 
mines, insofar as mining methods and conditions inside the mines are con- 
cerned, except in some regions such as‘Alabama; but coal and noncoal. mines 
have many hazards in common, such as falls of rock or roof, haulage, elec-. 
tricity, and explosives, as well as others. Coal mines have two hazards 
rarely encountered in metal and nonmetallic-mineral mines, namely, methane, — 
an explosive gas, and coal dust, which is also explosive. In isolated in- 
Stances, however, both explosive gas and i a dust are found in noncoal 
mines and have caused major disasters. — - 


Most metal mines are in fairly steeply dipping deposits, and mining is 
conducted from several levels; generally, coal mines produce: coal from only 
.one level, though in some cases mining is conducted from two or- more levels — 
or horizons, this being especially the case in anthracite mining. Ventila- 
tion of coal mines is regulated by law in most States, and mechanical venti- 
lation is essential because of the danger from accumlations of methane; how- 
ever, numerous small coal mines have little if any ventilation except what - 
happens to occur by natural means. Mechanical ventilation of metal mines is 
by no means general except in the larger mines, and some of them use mechani- 
cal ventilation only for local distribution, relying on so-called natural: 
ventilation for the main supply of. air. 
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The accident statistics of the metal and nonmetallic-mineral industries 
are much less comprehensive than in either the hituminous-coal or anthracite 
industries, and as a consequence analysis of the status of safety in these 
mines is by no means as complete as in coal mining. 


The tonnage of ore and rock produced at metal and nonmetallic-mineral 
mines seldom is reported except as to iron ore, gypsum, etc., in some cases, 
and statistics usually must be compared on the basis of employment of. workers 
in the various branches of the industry. Man-hours were reported to the 
Bureau of Mines for the first time in 1931; such reporting is voluntary and 
is chiefly rough estimates, especially those prior to 1930. 


The employment of workers, total number of shifts worked, average number 
of days the mines were active, number of workers killed or injured annually, 
and injury rates based upon thousands of 300-day workers are shown in table 
57 for 1911-1945. The injury figures were by no means as completely or regu- 
larly reported prior to 1930 as they have been since that date. The number of 
fatalities in metal and nonmetallic mines and the number killed per thousand 
300-day workers are charted in figures ll and le. 


Table 57 indicates clearly the heavy decrease in employment in the non- 
coal mines of the United States from the 150,000 to 200,000 in the decade 
1911-1920 to the approximately 100,000 in the decade 1936-1945. The table 
and figures also show great decreases in number of fatal and nonfatal acci- 
dents since 1911, when 695 persons were killed, as against the 112 of-1945, 
and the 26,577 nonfatal accidents in 1911 as bontracted with the 8,090 in 
1945. The fatal~accident rate per 100,000 employed in noncoal mines in 1911 
was 4.45 as against the 1.62 rate of 1945, and the nonfatal rate per 100,000 
employed in 1911 was 170.27 against the 117.00 rate of 1945. Evidently the 
noncoal mines of the United States have done a good job in the reduction of 
the fatal-accident rate since 1911, and table 57 shows that the nonfatal rate 
has been heavily reduced as compared with the 1911-1920 decade. 


The accident rates per million man-hours for all mines except coal mines 
for 1931-1945 are shown in table 58; on this basis the fatality rate has been 
lowered from 1.01 in 1931 to 0.67 in 1945, whereas the nonfatal-injury rate 
has decreased from 55.76 in 1931 to 48.63 in 1945. The nonfatal-injury rate 
increased for several years after 1931, and in 1937 it was 75.37 per million 
man-hours of employment; at least some of this increase, probably most of it, 
is due to the fact that data were assembled much more completely and carefully 
for the years immediately subsequent to 1930 than they had been previously. 


The metal and nonmetallic-mineral mines of the United States are classi- 
fied by the Bureau of Mines into five groups for statistical purposes, namely, 
(1) copper mines, (2) iron mines, (3) gold, silver, and miscellarieous mines, 
(4) lead-zinc mines (Mississippi Valley), and (5) nonmetallic-mineral mines. 
The grouping of the mines was changed in 1942, and the data since that year 
are not comparable with those of the period 1911-1942. The footnotes shown 
on tables 59 and 60 give the grouping of the mines. 
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- TABLE 57. - Accident data for all noncoal mines in the 


United States,. 1911-1945 ge PG 


ow 
. 


Injury rates 


a 
4 . 
‘ 


C. 


; : (po “Number | , Total | Number of ‘per’ thousand 
days | men: shifts, — workers 00-day workers 
Year active | employed | in 1,000's | Killed.; Injured | Killed | Injured | 
1911 scesne. | 262 “| 105,979 46 S27 095.-.| 26,5 AAD | 170.e7 
W912 severe | 287 | 169,199 | 48,499 | 661 | -30,724 | 4.09 | 190,11 
1913 ...... | 288 | 191,276 | 55,078..| 683 | 32,971 | 3.72 | 179.59 
1914 .....6 | 271 :|° 158,115 |" 42,786 | 559 | 30,216 | 3.92 | -211.87— 
1915 .secnee |: 280°: 152,118 _ 42,599 | 553 35,295 | 3.89 | 248.56 
1916 ssiees 282 204 685 — 57,736 | 697 48 237 | 3.62 250.64 
LOL asked oe. - 287 | - 200,579 57 626 .852 | 46,286 huh =| 20.97 
1918 ..ee6e | : 297 | 182,606 D4 4302 | 646. | 42,915 | 3.57 | 237.09. 
OUD eeveee ) 297 | 145,262) 40,461 | 468. | 31,506.| 3.47 | 233.60 
1920 ...... | 296 | 136,583 | 40,362. ‘ ‘425 | 32,562 1} 3.16 | 2h2.02 
Pee eae oe as eee ~ na 
1921 ..ee02-| 238 .! - 933929 | 22,353, | 230 | 18,604-| 3.09-:} 249.69 
1 O22 a wigieiess ' 276 105,697 | 29,141 + 344 26,080 | 3.54 | 268,48 
1923 d.cevees | 297 123 ,279 36,560 |. 367 | 33,563 | 3.01 | 275.42 
1924 ... | 290 | 123,128 35,734 ae 418 33,118 3.51 278.04 
1925 weve 293 + 126,713%4 35,172. : 371 | 35,232 | 2.99 | 283.53 
1926 ...... |..291 | - 227,823! 37,162 | 430.| 30,350! 3.47 | 2h5.01. 
1927 woven. | 284 | 119,699 | 34,034 ' 352 | 25,133 3.10 | 221.54 
1928: ees | 288. 113 ,866 | 32,80h ! 273 |. 22,483} 2.50 | 205.61 
1929 .e.0-. be 292 | 118,735 | 34,618 | 350 | 23,092 : - 3.03 200.11 
130 is. oel esas ak 103 ,233 | 27,870. * 271. | 15,594 |. 2.92 |. 167.86 
1931 ......-| 231 |. -80;940, 18,721 : 158 | 8,709 2.53 139.56 
1932 .. | 28 _{ .53,288: 11,095. , 107 | 5,014. |. 2.89 | 135.57 
ROS 8 uieiee sre 20k |. 57 ,016-; 11,642 bf  95 5,925 2.45 152.68 
1934 ..eee | 221 , 66,645: 14,723 ' 116 |! 7,892 + -2.36. | 160,81 
1935 lis... |.220 | 92,314] 20,352 | 164 [ 10,206 | 2.ke | I50.4h 
1936 ..... | 250 | 100,932 | 25,210 °. 199 | 14,650 | 2.37 | 174.34 
1937 s.0.e., 252 + 118,429| 29,857 + 219 | 18,055 | 2.20 | 181.h2 
1938 sae. | 228 | 103,027 | 23,506 | 156. | 12,722 | 1.99 | 162.377 
939 ereeoe 233 +. 121,909 § 25,032 — 173 |. 13,710 | 1.99 | 157.99 
DhO ..0ne. | eke | 120,120. 29,06 223 | 14,766 | 2.30 | 152.51 
1941 ..; . 255 125,290 | 31,954 . 230 ; 15,772 | 2.16 |:-148.17 
TONS. 6 saci, | 280, 112,446 |. 31, 4h2 | 237 | (13,997 | 2,26. | 133.08 
1943. ‘ 291. ; 100,752: 29,274 +: 220 | 13,025 2.25 133.48 
19Kh 4. es ~ |. 288. | 81,741 1 - 23,540 | -k7 | 10 |. 1.87 » | 129.89 
LON sass sess, “289 . 71,041! 20,7ke ©: lie. 3 -. 1,62 : 117.00 
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TABLE 58. - Accident rates per million man-hours for all mines 
| . except ‘coal mines, 1931-1 


| — pc Send Je _ Rate per 
Average {| Number Number of million 
2. 4 « she (Oe Base Man-hours, injuries man-hours 
Year |. | active ‘|in 1,000's Nonfatal 
1031 wsseoes 231 50 eons 3 (156, 17é 156 3,709 | 1. ci * 55.16 
MORO” ices 208 53, ”288 92 ,038 107 5,014 | 1.16 54 48 


1943. aisinwees 204 57, 7016 | 94 139 95 5,925 . Ol | 62.94 
(1954 wccnene 221 66,645 | 116,146 116 7,892 | 1.00 | 67.95 _ 
1935 seeeees| 220 92,314 | 161,303 | 164 | 10,206 | 1.02 | 63.27 


1936: aise ewdic 250 ‘ice | 202,359 
“D937 waeose 252 . {118,429 | 239,544 
1938 ..oee.e} 228 . |} 103,027 | 188,170 
1939: wsceca's 233 111,909 | 206,835 
1GHO .ccosee 2h =| 120,120 | 230,728 


199 | 14,650. 98 | 72.40 
219 | 18,055 291 | 75.37 
156 | 12,722.] .863 | 67.61 
173 13,710 | .84 |. 66.28 
223 | 14,766 | .97 | 64.00 


1941 wes] 255. 1 125,290 |° 253,678 
19he ...c005) 280. [122,446 | 251,187 | 237 | 13,957.) - 
1943 .csees-] 291. | 100,752 | 234,703 | 220 | 13,025 | .9% | 55.50 
194k ...es02] 288 81,741 | . 188,929 ‘147 | 10,192 | ..78 | 53.95 
TONS 3s sive xe 289 71,841 | 166,34 112 8,090 |  .6 48 .6 


230 | 15,772 | 91 | 62.17 


TABLE 59. - Comparison of fatality rates per thousand 300-day workers in 


various branches of metal and nonmetallic industries 


PEREGO QAAN 


| Year Total 
TOLL. sexceccea oe) 
FOI] wine ciees - 4,10. 
1913 coceseces 3.0 3.72 
TOU: ase lceesu 1: 06 3. 3-92 
1915 essesaeec | 3.72 | 2.68... 4.79 5.37 2 43 3 89 
3.41 4.05 3.14 3.00 '3.62 © 
3.54 4.03 4.09 | 2.48 bd 
3.45 h 27 3.58 1.67 3.5 
3.09 Te | 413 1.65 © 3.4 
2.34 4.20 3.27 2.89 361 
3.04 3429 2.58 1.98 3.0 
3.00 5.35 2 64 2.39 3.5 
2.38 3.93 2.73 2.67 3.C 
j 2.95 4.99 2.76 1.94 3.5 
| 2,54 3 83 3.32 1.71 2.99 


See Pootnotes at end of table. 
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TABLE 59. - Com rison of fatality rates per thousand 3C0O-day workers in 
various branches of metal and nonmetallic industries (Cont'd.) 


oa Gold, | Lead 
silver, and . | Nonmetallic 
Year | Copper Ironl/ miscellaneous2/ zinc3/ min ree Total 


1926 wcecceres | 3045 023 NE Fs ee Ge’ ee ne -3 > Oe Td | 
1927. scocecece | 3eh6 Oks 3.91 2.64 ~ @8.19....]. 3.10 
1928: scceesase | 34034), 2216 2.60 1.62 2.13. .J. 2.50 
1929 ceccecone | 3.03 2.98 3.66 2.08 2.209 . | 3.03 
1930 4se%s0e0e 1 2e76 2.68 4 49 1.63 075. - -4 2492 
1931. a¢tcnaavest 360) 1.91 2.88 2.56 1.63 2.53 
1932. wetanaewe ? 2300. “) 2.16 3.66 3.95 1.56. 4. 2.89 
1933 sscvecsee | 2.49 |. 1.82 3.20 85 1.39...-4. 2.45 
1934 .cceeoeee | 1696.] 1.59 | 3.33 91 1.23... |. 2.36 
1935 sccceseee | 2.05. ] 2.15 ! (2,86 2.26 1.01. . | 2.42 
1936 wccccesee | 2-62 2.01 2.70 3.33 o45 2.37 
1937 coveeseua | 2320 | 1s73 2.60 1.47 1.52...- |. 2.20 
1938 eoseeenvec 1.66. 1.69 | 2.e7 3.38 500. Sale 1.99 
1939) scetseacu-) SLT 1.55 2.08 62.88 alley eee 1.99 
19OUO werececs. | 2.36 | 1.86 | 2 Ak 3.31 1.74... J 2.30 
LOUD sca pamears ! 2.70 | 2.06 | 2.10 1.69 1375 2.16 
1942 .eseeeee. | 1.99 | 2.02 | 3.01 1.36 1.95 2.26 
19h wiceecoes | 2077 || 1.65 - (2.220 2.56 2.19 2.2) 
94H see eweeee | 1.92. | 160 1.59. (2.53 1.61 1.87 
TOUS sos-e%-aace 6 1.61 al 2.04 1. 


1/ Data for 1911-42 exclude and zon 19 2° 
titaniferrous iron ores. 
2/ Data for 1911-42 include and for 1943-46 exclude figures on manganiferrous 
_ “and titaniferrous iron ores. Data for 1911-42 include and for 1943-6 
- exclude figures on lead-zinc mines outside the Mississippi. Valley. States. 
3/ Data for 1911-42 relate only to lead-zinc mines within the. Mississippi 
. Valley States and for 1943-46 relate to 811 lead-zinc-mines in. the. United 
. States. Data for 1911-42 include and for 1943-46 exclude figures-on 
fluorspar mines within the Mississippi Valley States. 
4/. Data for 1911-42 exclude and for 1943-46 include euee on paers eevomee 
. within the a Valley States. 


include manganiferrous and 
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arison of fatality rates per million man-hours in 
various branches of the metal and nonmetallic- 


‘mineral industries, 1931- -19h6 


TABLE 60. - Co 


Lead 


2.2% . } and. Nonmetall 

Year . . , Copper Iront/ |miscellaneous’/ zinc3/ mineral L Total 
LOZ sccccccve} - ive 0.72 - 1.19 1.06 0.61 1.01 
1932 eseeeseonne 1.2% » yy 1.52 1.63- | : 059 1.16 
1945 étasesaeet 2504 72 13h: | 035 | sO7 1.01 
JOS svataees 81 66 1.42 | 38 =| 253 1.00 
TO A5 secetasracies 85 89 Leet Oh | hs 1,02 
IO40: dbeseweee 1609 8h 11312 °° - 1.38 & e19 98 
1057 saieases 9h 672 1.08 ° ' 62 i oy! 91 
1035 2s0eeeas4 69 | .70 ght 1,42 034 83 
1959: wisieereeee 90 Ok 88 1,20 45S 84 
DONO: ose giepiereces 99 | .77 ‘I.03° | 1.38 Th 97 
TOW: ppeuwsoea |: sae 86 89 * ede A TS. 91 
VON sce sawwave ~83 Ok 1.27. ; 557 ' 60 ~ 9k 
VONF sues eweer bel 269 "92 | 1.07 § °.89 °° D4 
LOU wiadiees cers GO | .67 " 65° / 1,06 © oan 278 
LOND: -eiiesaaseeea 05 oy 7 bh t B5 UL 685 67 

7 | 7 

10h69/ ..eceeei 77 56 39 | (86 ' .87 69 


1/ Data for 1911-42 exclude and for a a4 > include manganiferrous and 
titaniferrous iron ores. - 

2e/ Data for 1911-42 include and ie 1943-46 exclude figures on manganiferrous 

~ and titaniferrous iron ores. Data for 1911-2 include and for 1943-46 
exclude figures on lead-zinc mines outside the Mississippi Valley States. 

Data for 1911-2 relate only to lead-zinc within the Mississippi Valley 
States and for 1943-46 relate to all lead-zinc mines in the United States. 
Data for 1911-42 include and for 1943-46 exclude Eigunee on fluorspar 

. mines within the Mississippi Valley States.. 

af Data for 1911-he exclude and for 1943-46 include figures, on fluorspar 
mines within the Mississippi Valley States.. . - 

Estimated. 


R 


Kn 
™ 


Comparison of the fatality rates per thousand 300-day workers in the | 
various branches or groups of the industry for 1911-1945 is given in table 59. 
The fatality rates per million man-hours for these groups in 1931-1946 are 
shown in table 60. The over-all trend is slowly downward, but with many fluc- 
tuations in the individual years, 


Principal Causes of Underground Accidents 


The principal causes of accidents in underground metal and nonmetailic- 
mineral mines are (1) falls of rock or ore from the roof (back) or wall, (2) 
explosives, (3) haulage, (4) falling down chutes or raises or into winzes. 
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In shaft mines, falling down shafts and riding the skip, cage, or bucket are 
also important causes of accidents (table 61). These are discussed briefly, 
and some suggestions are made in regard to them. 


TABLE 61. - Fatal accidents at underground metal mines, classified 
| into principal causes, 13) 0-45 
" Number] of fatal accidents 

[1940 [1941 [ighke | 19h3 | 19b4 | 1945 

Fall of rock from roof or Wall .eecoceee} -81 f 70 |'°76 | 4 
Fall of rock or ore while loading at | 
working TACO 9 Ge.6%6. 0% woiey ese e600 wee eae 
Hand tools CoC C OC e Coereeerererererers 
Explosives ere rere Ce er oT ee ee 
HAUL G6: -acechsa-seiewe ww aeele waaueSaae wen Seas 
Falling down chute or ralSe wcccrcrecocce 
Other falls of PeEYSONS .-crcrecesecosees 
Run of ore from chute or pocket cesccece 
1D ccnlbt a bs ol aurea eee eee ee ee eae eee ee ee 
Electricity errr er rr rr ey ee ee eee ee eee 
MAGHINGNY <sce-0es-dnea sae sie a baeiteweo eae 
MaNG:-PIVGS sew acececatereve eae wea we Greate enerbiovw ous 
Suffocation from natural GZaSeS secececes 
TATUSN OT WATE? cs cecad teaiieoles oees beeuN 
Stepping on nail esccesnrccesscvcesovers 
Handling material other than rock or ore 
Other causes Creveeeereesseeerevererecese 


Total are Heuihensmecte weewstaeseswnee | lot. 1 LCO 


Shaft: 
Palling -down SHALU <os0ssc0 00s e168 6 see's 12 
Objects falling down shaft .e.ercceeree 1 
Breaking cableS .ecccccserecnsecrecores 4 
Over Wind INe 4%:4 ed nese wade ekenw seer O 
Skip; Cage y. OF DUCKEE .07s éew wwitenieie dais 6 
Other CAUSES sececesercccccseseseseses 2 


a 


NODOUONWHNIOFPFAOCO 
bt 


DUM RPODOONNOOWFHFNCOCO 


ro 


nD 
CONNDONWONHMOOUNO: 


eo 8 4 


. + Jo 


a 
Fow MOF OW 


Total underground fatalities ....0+s+eee | 178 


Falling rock or ore from roof (back) or wall 


Falls of rock or ore from roof (back) or wall is the principal cause of 
accidents at underground metal and nonmetallic-mineral mines; in fact, nearly 
one half of the underground accidents in those mines are attributed to this 
cause, roughly paralleling coal mining, in which more than half of the fatal- 
ities are due to falls of roof or coal. Failure to bar down loose rock or 
ore from overhead or from the walls, failure to test the roof, and inadequate 
or improperly placed timbers or excessive delay in placing timbers are largely 
responsible for these accidents. The use of miners picks instead of bars or 
bars that are too short, as well as the improper use of bars, all contribute 
to these accidents. This hazard is intensified in noncoal mines because 
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usually mining is done from numerous vertical -horizcns, and material can fall 
from the roof as well as the wells and also the flocr. Closer supervision of 
working places and better support of lecse rock that cannot be taken down 
should help materially to’ reduce accidents from this source. In many cases 
this particular hazard is increased when the method of mining is inapplicable 
to the particular type of strata in which the mining is done. 


Explosives 


Explosives cause many accidents each year, and over a period of years 
explosives undoubtedly would rank second in being the cause of fatal or ultra- 
severe accidents underground in noncoal mining. In an explosives accident it 
is not unusual for all persons nearby to be killed or badly maimed; the sever- 
ity of accidents from this cause 1s very high. Much information regarding the 
sare methods of use and handling cf explosives has been published by the manu- 
facturers of explosives, Bureau of Mines, and other egencies, and it is only 
by teaching the miners the safe methods of handling and using explosives and 
strict adherence to these methods tnat accidents from this cause can be re- 
duced or largely eliminated. Short fusing and ignorance of the burning rate 
ox Tuse have contributed heavily to accidents Pe exptesdvesy and this: con- 
dition continues at this time. 


Haulage 


Haulage is another important cause of accidents in underground noncoal 
mining; in some years the number of persons killed in haulage accidents i 
exceeded only by those from fails of rock or ore from the rocf or wall. The 
causes of naulage accidents include insufficient clearance between moving 
transportation equipment and the walls, roor, or timbers, coupling cars, riding 
cn the top of loaded cars or between cars, and other similar conditions or ac- 
tions. The haulage equipment cf noncoal mines, especially the ore cars, 
usually are of a design that makes avoidance of accidents difficult. Adequate 
clearance should be prcvided in all haulageways in noncoal as Well as in coal 
mines, and sate transportation practices should be taught and required. The 
problem is a difficult one requiring maximum cooperation of workers and manage- 
ment; it is an®legous to the very difficult problem of trying to prevent traf- 
Sic accidcnts cn our streets and highways, 


Falling Down Chutes or Raises or into Winzes 


Falling down chutes or raisos or into winzes is an important cause of 
accidents underground in noncoal mines; in the 3-year period 1940-19he an 
average of 2O men were killed annually in this type of accident. Guarding the 
entrances to raises or chutes and the use of grizzly bars are the common meth- 
cas of preventing accidents of. this class. Providing and maintaining effective 
ladders and sollars and keeping them clear of debris helps much to reduce ac- 
cidents from falls, Some mines place clectric lights at each raise, winze, or 
chute to give the employees warning of danger. Maintenance or manways in safe 
condition is the joint responsibility of management and workers, and neither 
should shirk that duty. 
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Shaft Mines 


In shaft mines, falling down shafts is the principal cause of shaft acci- 
dents, and riding the cage, skip, or bucket is second. The collars of all 
shafts and the shaft stations should be well guarded; self-closing gates or 
doors should be provided when feasible. . Riding on skips or buckets and un- 
authorized riding of cages should be prohibited; riding on the rim of a bucket 
or skip or riding on the bale of a skip is exceedingly dangerous at most 
mines. 


Electricity, machinery, handling materials, runs of ore from chutes or 
pockets, drilling and handling rock or ore while loading or working at the 
face are all frequent causes of accidents in underground metal and nonmetallic 
mines. 


Although not listed as a main cause of underground accidents, defective 
ventilation is one of the main contributing factors in the causation of all 
of the above types of accidents, including those from falls, haulage, explo- 
sives, etc. In fact, adequate well-controlled ventilation is one of the most 
important features in the prevention of both accidents and ill health in non- 
coal mines, and there is no foundation for the far too prevalent idea that 
because noncoal mines seldom contain explosive gas they do not require care- 
ful, continuous, controlled ventilation. Controlled and efficient ventilation 
is more important in noncoal than coal mines, insofar as alleviating harmful 
health conditions is concerned, and if it were not for the occurrence of ex- 
plosive gas and dust in most coal mines, the noncoal mines would have greater 
need of adequate ventilation, from a safety point of view, also, than would — 
coal mines. Noncoal mines as well as coal mines are likely to be exceptionally 
hazardous during a mine fire unless equipped with well-installed and operated 
mechanical ventilation. So-called natural ventilation is inefficient at most 
times of the year, and during a fire it is hazardous in the extreme. 


Copper Mines © 


Employment and accident statistics of the copper-mining industry have 
been compiled by the Bureau of Mines since 1911; during this period tremendous 
changes have taken place in the industry, new mining districts have been 
opened, and many of the older districts have been virtually abandoned. Mining 
of large low-grade ore deposits by open-cut methods has become feasible, and 
in 1944 open-cut mines produced 72 percent of the total copper ore mined in 
this country. Comparisons and conclusions relative to statistics of accidents 
in copper mining are very likely to be Consus ine. and misleading if these facts 
are not kept in mind. . 


Employment in copper mines has fluctuated greatly from a high of 61,275 
persons in 1917 to a low of 6,976 in 1933, when many of the mines were not 
operating. Accidents have beeh greatly reduced in maintaining and increasing 
the copper production in this country. 


In 1911 employment was 41,693 men, the man-days of employment were 
13,774,000, and there were 238 fatal and 10,342 ‘nonfatal injuries. By com- 
parison, in 1946 it is estimated that 13, 600 workers were employed 3,739,000 
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man-days and 23 fatal and 1,565 nonfatal injuries occurred during the year. 
In 1945 there were 14,542 men employed who worked 4,435,000 man-days, and. 23. 
fatal and 1,531 nonfatal injuries occurred (table 62), In 1911 there were 
17.28 fatalities per 1,000,000 man-days, and in 1945 and 1946 there were 5.63 
fatalites per 1, 000, 000 man-days . 


TABLE 62. - Accident data at conver ained 4p the United States, - 
based upon millions of man-hours 


Rates. per 


| million 
Accidents eae 


Nonfatal Nonfatal 


13,77 238 10, 342 
15,831 | 239 | 13,637 
17,369 236 13 ,363 
12 , 845 165 13,367 
14,211 176 15,254 
| 
18,932 | .230 | 20,168 
19,086 374 19,935 
19,104 220 | 20,513 
11,856 140 | 12,236 
11,182 128 12,047 
4 461 | 55 4,722 
T , 505 : 99 8,025 
10,306 | 107 | 11,993 
10,228 121 11,858 
10,421 | 102 12,179 
10,512 121 | 10,102 
9,625 111 8,379 
| 9,901 100 7,293 
11,984 121 8,941 
8,250 76 5,321 
| 5,076 ran, 019 51 2,580 | 1.24 | 62. 
2,291 18,608 |- 23 |: 859 -| 1.24 46.16 
: 1,690 13, hT2 14. “734. - 1,04 5k 49 
1,841 | 14.727 12 669 | 81 | 45.43 
| 2,787 22,293 | -19 -|--1,466 -;.-.85 | 65.76 
i saa os : : e +e « 
1936 .e-.-} 14,102 | 4 355 34,900 38 2,819 1.09 80.77 
1937 -e++| 21,175 | 6,498 51,982 4g 4 938 94 | 94.99 
1938 .-..}| 17,582 |! 4,329 34,630 2h, 2,098 69 60.58 
1939 e«--| 18,436 | 5,255° 42,098 38 2,481. .90 | 58.93 
1940 ..-.: 19,498 ' 6,091 ° 48 ,672 48 -| 2,575 1 -.99 | 52.91 
See footnotes at end of table. 
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TABLE 62. - Accident data at copper mines in the United States 


..based upon millions of. man-hours 

Is oH | dee a ie = Rates per 

| Man-days, |Man-hours, |. ~ yf +) million 

| Men in | in ., Accidents -| - man-hours 

Year lemploved 1,000's 1,000's Fatal | Nonfatal| Fatal | Nonfatal 

1941 2... | 21,576:[ 6,087 |~. 55,130 |. 62-1., 2,901 | 1.127 53.71 
VOW? venievs 1 23,2222 [22 °7, "Shh 3) * 60,390° 7 7 3e 3 3-985 83 49 43 
1943 «20.2 | 23,700 | 7.586 |: 60,689" |" “TO 3,506 1.15 | 5717 
194d vee 38 7826 *F = §=5,936 ° UTSUOE po 2 S52] BOE O3L73 | 
19452/... 1 1h, 542 4 435 | : 35,474 12 231s, 1,531. | 65.1 43,16 
19463/... 1 13,600 |. 3,739 29,910 | “23 | 1 1965 77 | 52.32 
1/ Man-hours.not_available before 1931.0 oo. km a 


2/ Preliminary, 
3/ Estimated. 

In 1931, manioue statistics were seniedl by the Bureau of Mines for. 
the first time, and since that.year the accident rates per million man-hours 
of employment aioe a considerable reduction. The fatal accident rate per mil- 
lion man-hours in 1931 was 1.24, and the nonfatal injury rate was 62.90; in 
1945 the fatal-accident rate was 0.65 and the nonfatal injury rate was.43.16. 
It is estimated that the fatal accident rate in 1946-was 0.77 per million man - 
hours of employment and the nonfatal injury rate was 52. 326 


The employment and accident statistics for 1937-1944 are classified into 
underground mining, open-cut mining, surface, and total in table 63. The num- 
ber of persons employed in opnen-cut mines has increased eae 50 percene since 
1937. 


The two principal causes of accidents in dnadevetcuna- tenner mines in 1943- 
1944 were (1) falls of rock or ore from the roof (back) or wall and (2) haulage. 
The following tabulation gives the number of persons killed or injured in these 
accidents and the percentage of the total underground accidents in this period. 


Cause of accidents T Total 


Falls of rock or ore | . | underground 
from roof or wall Haulage | accidents 


Killed: 


1943 SC@eeeeeaseeeseeoereneeoereeosneeooe 21 | 8 | . 55 
1944 ee ee ace See een aceeme miew revere | 13 . 3 Nise 28 
Nonfatal injuries: | iy oe. sg 
1943 Sees debe a Crew sel eee ewe cue 666 3 2,9 
1944 resecesecsccceescesonoens | 595 | 266 2,166 
Percentage of total underground faa 

accidents: 

beet: . > wh a 
194k sesesesereeesesesesec ee | 16 oh 10.7 

Nonfatal: - 
VOUS: cca wigarecdas siecaeiereainens | 22.2 11.5 


CHaereevneaereeerevesepr2eseree 
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TABLE 63. ~. Copper mines loyment and accident statistics, 1937-45 
it eae Be ae eon Mun-hours of employment, | 
Number Men employed in 1,000's 
of |Under- eee | Under - | Open- 

Year mincs| ground vet | Surface|Total {ground| cut | Surface! Total 
LDBT ecveee} 145. 115,075/2,095| 5,202 | 21,175] 31,4731. 7,095} 12,614] 51,9082 
1050 ested 96 {10,743}2,667] 4,172 {17,582)19,147] 6,09 9, 389]. 54,650 
1950" se eveeraus 93 10, 783 3,168 4485 116,436] 23,550; 7,866. 10,681).42,098 
1FLO seceee 90 $11,50415,147) 4,847 {19,498} 28,1635} 6,451) 12,057) 48,672 
1G4L seoeee| LOO [12,776}5,110} 3,690 |21,576131,6491}14,382) 9,100)55,130 
1942 seeeee; 107 |13,432]5,607| 4,183 |23,222]33,763}10,195| 10 432 60 ,390 
4% ceeeee| 175 [14,09215,048] 4,560 | 23, 700| 35,225 1h, 136 ia. 328] 60 ” 689 
Guu sseoee| 221 (10, 3,607 118; 826126, ,520 11, 818 9; 128 47,496 

: | | a 
Number Fatalities ' WNonfatal injuries’ 
Under- | Open- | Under- | Open- | 

Year mines |Zround! cut |Surface|Total |ground] cut |Surface \Total 
L957 wsvcoee| 145 y 3 1 9 yO72} 200 DOO |" 4930 
1939) «sees 36 20 2 | 2 eh 1,725| 149 | 22h |--2,098 
1939 seccce 93 3h 3 1 38 | 2,074} 209 198 2,481 
190 .....-4 90] 35 | 8 jf 5 48 | 2,154] 168 | 253 | -2,575 
TOLL seeeee 100 52 «| 7 | 5 62 | 2,565} 20h 192 2,961 
1942 seovee| 107 yy | 8 | 1 50 | 2,506} 275 | 204 4 2,985 
LONG sewenel LD | 55 | 22 i 4 70 | 2,166; 201 | 185 | 2,551 
1944 221; 28 } 8 2 28 2,996! 243 267 


Iron Mines 


Employment and accident statistics of the fron-mining industry for the 
years 1911-1946 are not as readily comparable by individual years as in somo 
other branches of the mining industry; the methods of mining have changed 
sreatly Guring this time, and comparisons of annual statistics are somewhat 
misleacing, Wide fluctuations in employment occurred, brought about by eco- 
ncemic conditions es well as by the changing methods of mining. Employment 
ranged froma high of 57,230 in 1917 to a low of 11,954 in 1932, °° 


Mcst of the production of iron ore in 1911 was from underground mines, 

but by 1944 open-cut mines produced 73.8 percent of the total iron ore mined. 
Many improvements were made in mining methods and mining equipment, and 
greater attention was given to safe practices, with the result that’ far fewer 
workers lost their lives. In 1911, 197 fatalities and 10,722 nonfatal inju- 
ries occurred in mining iron ore, Employment totaled 45, 955° men, and 12,749,000 
man-dey 8 were worked. It is estimated that 24,500 men were employed in 1946 
for a total’ of 5,540,000 men-days; 25 fatalities and 1,200 nonfatal’ injuries 
occurreds: In 1945 23 hs. men: worked 6,696,000 -man- Sang a: and 36 fatalities and 
1,326 nonfatal injuries occurred (table 645, . 
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TABLE 64. - - Accident data _at iron mines in the United States, 
. ; based anon millions. of pen nos 
Rates per 
Man-days, | Man-hours, , million 
Men in in Accidents man-hours 
Year employed 1,000's | Fatal | Nonfatal | Fatal | Nonfatal 
1911 ooce > 953 le, 7 9 197 10, {22 
1912 .... |. 45,7h6 13,035 | 172 | 10,507 i 
1913 ..+. | 51,133 15, 165 | 13,473 
1914 .... | 44,807 11, 746 | 148 8,773 
1915 weoee |. 39,391 10,711 | | 103 8 337 
1916 ..+. |. 53,488 14,869 | - 169 | 11,904 
1917 .... |.57,230 | 16,188 191 | 12,276 
1918 .... | 53,665 | 15,563 » 179 | 9,621 
1919 «se. | 47,676 13 , 489 139 9,098 
1920 ec. | 45,990 | 13,575 | | 106 9,072 | 
1921 sss. ve 30,559 | 6,411 | | 65 | 4,507 | 
1922 . 32,281 | 8,286 | 83 | 4901 
1923 .... | 38,419 | 12,215 | 89 | 5,616 
1924 2... | 36,629 | 9,852 | 97 4,959 
1925 ase. | 34,339 | 9,433 | | 80 | 5,013 
1926 .... | 33,158 | 9, Uhh | | 129 | 4 ,082 
1927 2.2. | 33,306 8,921 | | 7B | 3,409 
1928 2... | 29,145 | 7,787 | | 56 ' 2,547 
1929... | 28,219 8,051 | 80 | 2,40) 
1930 ..0. | 29,410 | 7,723 | 69 ! 2,096 
1931 .... | 21,786 ; 4%&,408 | 1/31,121 | 28 | 774 | 0.72 | 19.78 
1932 2... | 11,954 1,775 15,9099 | 7} 26h 4h | 16.59 
1933 .e-. | 13,954 1,982 16, 782 12 | 334 °T2 19.90 
1934 ..0- | 15,477 3,013 | 24107 16 | 485, 66 | 20.12 
AgEY ane) 14,041 | 3,077 | 24,683 | 22 | Wo | 689 | 17.83 
1936 ee. | 18,592 4 318 | 234,693 | 29 | 868 84° | 25.02 
1937 +++ | 22,957 Dig. M5 OUN 33 | 1,383 .72 | 30.12 
1938 woo. i 18, 606 3,556 | 28,914 | 20 456 | «70 | 15.99 
1939 «ec. 19,769 4451 35,694 | 23 602 | 064 16.87 
1940 2.0. | 23 ,250 5,639 : 45,238 | 35 853 077 18 .86 
| | | 
1941 .... | 25,870 {| 6,848 | 54,911 | 47 | 1,220 | 86 | 22.22 
19h2 .... | 28,956 | 8 , 328. 66,993 56 1,519 | 84 | 23.57 
1943.20. | 30,058 8,593 70,019 | 48 | 1,7h2 ; 69 | 24.68 
194k 2... | 25,852 | 7,300 58 ,558 39 | 1,412 ; .67 | 24.11 
1g) | 23,443 | 6,696 53, 761 | 36 | 1,326 | 67 | 24.66 
62/... ee oh 00 ' Lo uh 2 : 56 2. 20 


; eaicars not available before 1931. 
2/ Preliminary. 
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Mean-hour statistics of the iron-mining industry were first collected by 
the Bureau of Mines in 1931; table 64 shows the injury rates per million man- 
hours of employment, which is the lowest since 1932, a year of low employment 
and production. The nonfatal injury rates per million man-hours of employment 
have increased almost steadily from 15.:99 in 1938 to 27.03 in 1946; the in- 
crease in injury rates probably is due to heavy production during the war 
years, employment of inexperienced persons, and more complete aes of 
minor injuries. 


Employment and accident statistics for the period 1937-1944 are shown 
in table 65. These statistics are classified into underground, open-cut, 
surface, and total. : 


In underground mifing, falls of rock or ore from roof or wall is the 
principal cause of accidents. The following tabulation shows how important 
it is to stop accidents due to this cause: 


| 943 | 19 
Accidente due to falls of rock or ore 
from roof or wall: | 
Fatal ee er re er eee ee ee re ee 19 17 
Permanent total disability cccccsesecese @) 6) 
Permanent partial disability TUTErerEr i 9 15 


Temporary COCC HCP HOH H OCTET ErToeserereces 26 19e 
Total nonfatal injuries s.crosscesecoses; 255 207 
All underground accidents: : 
BAGG) cuss scsccaoea so ps oe Gees tee uoer ek. 32 32 
Nonfatal Cece eer eres peswsrareseseracece 1,200 1,012 

Percentage of total underground accidents 

Que to fall of rock or ore from roof 

or wall; - 
Fatal TOrrrrrrrre errr rr rere rrr rrr ee ree 59.4 53.1 
._Nonfatal ee ae ae ee ee oe ee ee ee ee ee 2 ee Clee 20. 


The Joseph A. Holmes Safety Association presented 261 awards to the mines 
of the Lake Superfor region from 1927 (when the awards were first given to 
mining companies) to 1947 out of 326 awards presented to metal -mining eee 
in the United States. 


Eleven hundred and ihueke-eteie awards were made to mining compantes, 
associations, mines and plants, and individuals in the mineral industries 
throughout the United States from 1927 to 1947, and of these the Lake Superior 
region received 261, or approximately 22 percent. 


Some of the safety records achieved by mines in the Lake Superior region 
equal, ang a few surpass, those of far less hazardous industries. 


Many of the underground mines have operated more than 12 months without 
a lost-time accident. In open-pit mining, outstanding records of working with 
no lost-time accidents ranging from 2 to nearly 12 years have been established. 
One company operated for over 17 years with only two lost-time accidents. 
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TABLE 65. - Iron mines, employment and accident statistics, 1937-45 


Man-hours of employment, 
in 1,000's 

Open- Under-{ Open- 

cut a Total) ground! cut {Surface}! Total 
22,957] 25,602; 10,418 9,890) 65, 914 

18, 006 16, Psy ie) Lh 921} 7,019! 28 ,515 

19,7691 20,9951 7,168 7,521! 35, 60h 

23,250 25,631 9,340} 10,267) 45,233 

oO» 870} 30,049}15,357| 6,504 5h 91 


28 ,956} 36,319] 19,247] 11,427] 66,993 
30,058} 36,250] 21,025) 12,745} 70,019 
25 ,852) 29,068) 18,240) 11,2h9/ 58,558 


Number Fatal accidents Nonfatal injuri as 


of jUnder-j Open- s pennies Open- 
Year - {mines {ground} cut lias Total 
} 33 1 ,255| 128 100 1 , 383 
20 "388 4e 26 456 
23 487 82 33 602 
32 645; 138 70 &53 
u7 } 931; = 2h8 41 1,220 


56] 1,193] 295] 91 | 1,579 
4B} 1 2571 376 109 1,742 
39 | 1,012; 296 104 1,412 


Many open pits have operated 15 or more years and several for approxi- 
mately 23 years without a fatality. Underground mines also have established 
many outstanding records of operation with no fatalities; one operated from 
the time of its opening until it was abandoned, a period of 32-3/h years, with- 
out a fatality. 


The Health and Safety Division of the Bureau of Mines looks largely to 
the Lake Superior region for information as to safety organizations, proce- 
dures, and results as examples to not only the metal mines but also the coal 
mines of the United States as to what can be done in reducing the occurrence 
of accidents in the mining industry of the United States. 


_ Lead-zinc Mines in the Mississippi Valley 


Bureau of Mines employment and accident statistics of the lead-zinc mines 
in the Mississippi Valley included the fluorspar mines of Jllinois and 
Kentucky until 1942; from 1943 to the present these mines have been excluded 
from Bureau of Mines etatistics on Pluorspar. Total employment and accident 
statistics for 1911-1945 are shown in table 66, The nonfatal injury rates 
per million man-hours of employment have decreased considerably since 1931, 
the first year the Bureau of Mines compiled man-hour statistics. In 1931 
the nonfatal-injury rate per million man-hours of exposure was 72.81; this 
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rate decreased to 51.40 in 1937 and then increased to 70.45 in 1944 and 65.70 
in 1945. The fatality rates for the’ same’ period have: fluctuated widely from 

a high of 1.63 in 1932 to 1.02"in 1945, with several low years, such as 0.57 

in 1942 and 0.61 in 1937. Virtually all the lead-zinc -ore-from-this area is 

produced from underground mines (table 67). 


> Accident data at_lead-zinc mines in the Mississippi Valle 


TABLE 66. 
oo States ,i/ based upon millions of man-hours ..... . " 
| | Rates per 
| Man-days, | Man-hours, million 

oe , _ Men in in Accuens ; man-hours 

Year employed | 1,000's "| 1;000's -| Fatal; Nonfatal 
1911 ....{ 12,521 3,202 . BE 
1912 .... 1h 332 3, 783 | = “eo 
1913 wise | 12,697 3,227 4a 1,436 
1914 ....! 10,935 | 2,779 .| - ko 1,751 
1915 oe. 12,977 35300 60 2,661 
1916 ... 20,615 | 5,443. 57 4773 - 
1917 ..2. | 20,269 4. 993 68 4 Sak 
1918 ... 14,008 | 3,517 47-1. 3,746 © 
1919 ....] 12,968 3,269 . 45 3,185 
1920 ....| 42, ,638 Gaal 36.|- 3,607 
1921 ....| 6,948 1,629 14 | 2,062 
1922 ....| 8,900 | 2,500 : 92 | 3,868 
1923 .... | 10,226 2,962 | a7 °| 4&,89h | oo - 
1924 ....| 12,734 3,696 | 34 5,718 
1925 secs 2, 913 3,612 ho | 5 ,636 
1926 2... {| Ls 79 «| 3,831 «|. 39 3,885 
1927 ....| 12,499 | 3,177 | 28 | 3,152 
1928 .... | 10,334 & 2,508. | wy | 2,560 1 
1929 ....} 11,177 .| 2,736 1D) bi 208. dene es.t ; 
1930 .... | 8,524 | 1,837 10 1,081 |... J. 
1931 ... | 6,174 {| 1,170 2/9, 464 10 | 689 ; 1.06.| 72.81 
1933 «6.1 4,633 703 | 5,662 2 346 | .35) 61.11 
1934 ....; 5,069 | 985... ]). .. 7,847.) 3. | — 64k |. 638, 82.07 
1935 +-e- | 6,728 | 1,192 9,592 9 1 660 | G4 | 68.81 
1936 «...: 6,696 | 1,532 : 12,323.. _ 692 | 1.38] 56.15 
1937 ---.: 8,466 | 1,832 | 14,709 9 | 756 | 61} 51.40 
1938 -... | 6,436 | 1,330 -| 10,595 | 15 | 608 | 1.42 | 57.38 
1939 e+e. | 7,237 | 1,565 | 432 "148 | 15 726 7 1.20 58.32 
1940 2.2. 7,644 + 1,722 |! 13,737 1 19°; 763 | 1.38 55 54 
See footnotes at end of table. | _ 
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TABLE 66. 
Year employed j:- 1: al: 
1SNE éscel O46 7 2513 -- 4° [OGL F : Ue La: 992 50. 
ea ha a Be OP)? ae aia j642 | 81,109 1-22}. 2,232 Naar ae -53 »68 
1045. siced,.° Op 20k 2,527 }; 20,212 i. 21; 1,227 1.04] 60.71 
ie cae ae a5 (2,239 | 17,941. | 20 1,264 | eS yoe 70 45 
1 ee uees / 1-69 -OBQ- +} | 


1/ Includes SOT mining in Tiinois. ‘and Kentucky 1930. 
fluorspar mining in Illinois and Kentucky Eero 
2/ Man-hours not available before 1931. 


42; excludes: - 


TABLE 67. - Lead and zinc mines (Mississippi Valle 1. 
: and accident statistics, 1937 Q- 


' Man-hours. employment, 
| | ‘in 1,000's” __ 


Men employed 

Under - Open-| | | Under ~ Open-| . wet 
ground| cut |Surface|Total; ground} cut Surface Total 
I9AT cisegeee | 202 7,627; 61 778 '8,466113,199| 90) 1, ns 14 , 709 
| 194 | 5,994! 51 391 16 »436! 9,784) 86. 5 | 20,598 595 


| 

1939 acaagawa 1 208, 216,616) M5 | 576 7, 237'11,286 108.) 1 ox: 

1940 ...e0-2. | 226 | 6,969{ 67 | 608 37, 644 '112,376| 170, 1,190 (33, 737 

DHL seccecee | 338: | 7,507; 132 | 995 :8 634 av »THT| 279.1 2 891 16,927 
| 

$US os wae 1 HAO | 8 | 134 | 1,044 Ig ‘he 478! 3001 2 331 “21 109 

Number Fatal accidents -Nonfatal injuries 
| of (jUnder- |Open- ‘Under - Open-=; 

Year mines |ground! cut |Surface/Totaliground| cut | Surface | Total 
1937 e@eeeeesne 252 9 9 I T23 5 25... : - 
5938 scataceae | 194 15 | 15} 578) ‘Set 3 608 
1939 eseeeees | 204 | 15 | | 15 ' 660] 1 55 726 
SGNO® v. vsarene | COO | 19 | | | 19} 730] 12] 22..|. 763 
1DHL weeseeee | 338°} 12} 1 12 | + 930) 13 } 49.) 992 

ba 
Ore | ! 12 | 


. ‘1,046! oh | 61..! 
l/-Includes fluorspar mines in Illinois and Kentucky. — | . 


es Silver, and Miscellaneous Metal Mines. 


"The Bureau! Ss classification of metal mines contains a group entitled 
"gold, silver, and miscellaneous metal mines," which includes gold mines (both 
lode and placer), silver mines, lead-silver and gold-silver mines, lead and 
zinc mines other than those of the Mississippi Valley, and mines ‘of manganese, 
quicksilver, tungsten, vanadium, chromium, pyrite, and bauxite, as well as 
other metals. It is not feasible to show the status of safety in any one 
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particular mineral production in this group. Table 68 shows employment and 
accident statistics of this group of mines for the: period 1911-1945 as well 
as the accident rates based upon millions of man-hours since 1931, the first 
year the Bureau of Mines collected man-hour data. 


Table 69 shows a classification of the employment, man-hour, and fatal- 
accident statistics ‘into underground, open-cut, and surface. The table also 
shows the number of mines studied. *s re 


TABLE 68. - Accident data at gold, silver, and miscellaneous metal mines in 
| the United States, based upon millions of man-hours . 


Rate per 


| Man-days, = an-hours, million 
tas Men in | in Accidents man-hours 
Year | en plo ed | 1,000's |! 1,000's | Fatal | Nonfatal | Fatal | Nonfatal 
1911 LORS 5,919 } Be Ls | oo 3,610 |. , £ mee 
1912 seve} ‘ue Lal [2,230 | 176 3,793 | 
1913-00) © 59,501 16,434 | 210 3,055 ° | 
19LS evel: 45,312 | 12,473 | | 199 | 8; porta ee : 
1916 ah 60,107 | 16,092 | | 217 | 10,234 ae 
LOLT seca}: 51,892 | ah 582 | | 196 | 8 385 % bie 
1926 sesefe 43,643 | 12,713 | LoL. TEST: | Be ig 
U9L9 five sp 32,130 | 8,577. | _ | 126 : 5,469 bo 
ee! 29,933. | 8,355 | 117 5,704 | | 
1921 Seesp” 26,516 LS Taek < ral 5,350 | x | anew 
1922 ...«| 27,614 | 7,843 oo... bY: 6,805 | | 
1923 vere] 30,525: |. , 8,703 BG: i eee 2 
1924 .eeoel 29,718 | 8,713 aS 3h Gono as ee “ 
1925 see; 33,230 : 10,028 1 128 | 10,276 | - a5 
| 
1926 vece| 33,940 | 9,895 | i 108 | 9,878 | | ae 
1927 csan|” 30,461 8,752 as 8,162 he 
1928 <sss| 31,622 9,132 | 79 | 8,180 
1929 ste 30,861 8,698 1 106 | 7,810 a 
1930 ean er 27,045 | 1,276 . 109 *| 5,813: : ee Se : 
1931 .cooe: 24,343 | . 6,039 :- Us, 6331: 56 3,825 | 1.19 78.65 
1932 «e+-| 21,094 5,000 40,165 61 | .2,988 | 1.52] 74.39 
1932 sch) “23,775 5,538 Whe ,o9l | 59 3,766 | 1.34] 85.42 
1934 <cae| 29,761 6,937 54,278 | 77 59307 | 1-42) 97-77 
1935 +eee) 53,018 | 11,210 ¥ 88.567 | 107 | 6hey 7 4.23 77.08 
3 mm | 
1936 -oee; 51,162 | 12,316 . 98,887 ; 111 9,227 : 1642} 93432 
1937 «ese! 55,814 |! 13,249 | 106,403. i 115 9,991 1.08 93.90 
1938 «0--; 51,477 | 12,039 ; 96,602 ; 91 8,834 | Ge} 91.45 
1939 see! 56, 837 12,505 + OO stk OT 9,162 1. «660+ «92.45 
FORO: sea 048 ' 13,179 + 104,093 | 107.1 9,749 11,03! 93.66 
7, Man hours not available prior to 1931. | 
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TABLE 68. ‘= Accident data: at gold, silver and mince taneous meta? mines in 


; Rate mere 


| Man-days, million 
- Men - f - “in| ‘Accidents: + °:: man-hours 


Year : | employ na | ‘2 ,000's 


: Fatal: Nonfatal | Fatal [ Nonfatal 
IOkl oe. 5122 13,108 7c T O.9T .90<99 - 
19h2 .... | 39,480 9,856 89 84 
19h3: see | 2H IAN ES 69S! bo "91.43 . 
19h oéee ) 17,879 bo. 44,8780 [ 93.92 
1945... | 15,996_| yk 83.98 


TABLE 69, Gold,. silver, and ‘duceltaaseus aia. mi es employ nent 
. and 2cec dent statis tigs 2 12) Be 


e Le ee Ct eee rr a 4 ase @ a acid a oss ot tas aaio 8 


i a oe | Paacieee saniopaeat, 

Number | _ -Men employed — fv.’ in.J,000's .--. 
of Under- jOpen- | jUnder- Opener. % spre 
Year mines eround | cut |Surface| Total/ground} cut: gurface ‘Total 
1937 seeese | 7,932) 36,210 (3,054 1 16,520155,814 | 72 ,889 /3,976] 29,5381106, 403 
1938 ...es6 | 6,136'31,643 [3,243 | 16,591 [51,477 163,284 |3, 921] 29, 3971 -96, 602 
1939 cover. 7,822 33,945: 13,368 19, 52h 56, 837163, 896 j4 106} .31,312} -99, uh 
1940 wecooe | 9, ‘97 33 7968: 135 ‘Hah | 20,566 (59,948 67, 048 4 'h 75] -32 ,570 }2G4 5093 
1941 ...6-2 | 8 y2h7' 3h, ‘200 ih 1256 19, 666 58,122 63 696 6, 291) 33, 508 163, W495 


| ot 
a, 05 '3,315|.12,460 139, 480149 £68 4ge| 22,668: 7.821 


~19h2 ere hs 512 


Number Fatal accidents Nonfatal. accidents 
of Under Open | Gndor- Open-; | 
Year ' mines| to ound! cut suetase Total!ground | cut. Surface ‘Total. 
1937 seesece | 17,9301 99 1 15 115 |.6,420| 115. 6 { 9,991 . 
1938 sees. | 6,136) 87 | ‘2 | 2 91 | 7,505| 169 | : 160°} 8,834. 
1939 ..eeee | 7,821), Te | 7. 6 87 | 7,684] 160 | 2 1338 | 9,182 
1941 .eeeee j 8 seu 5 |; 6° | 11 92 | 7,642: eal | ee :952 |’ 90427. 
rea ee ie ' re 
| ‘| 6! | . 188! -1".005° 


No cnnetal io-nineral Mines te ee 


: The minés included in the classification’ nonmetal lie-minéral minés" ‘are 
those that produce asbestos, asphaltum, ‘barite, borax, emery, feldspar, fluor- 
spar (except in Illinois and. Kentucky.) ,_ garnet, graphite, gypsum, 1ithium, | 
magnesite, mica, mineral paint, Buoepbte rock, alia ee salt, soap- 
Sone, sulfur, talc, and tripoli. 7 


‘ Employment and accident statistics. for the ‘nonmetallic -mineral eines 
for 1911-1945 are shown in table 70. Total employment did not fluctuate as 
much in this group of mines as in the groups previously considered; ‘the high 
was 13,893 ‘workers in ‘1911 and the low ‘was 6, 686 nen “in 1932. “Phe: percentage 
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of fatalities per million man-hours of employment has increased from 0.61 in 
1931 to 0.89 in 1943 and 0.65 in 1945. The nonfatal-injury rates remain vir- 
tually the same as in 1931. | 


TABLE » 70. - Accident data at nonmetallic-mineral mines 
. pas a} United States, 1911-1945 


. Rates per mil- 


| - Men ly aaeania: Man-hours, Accidents 


lion man-hours 
Yeer employed {in 1 000's- in 1,000's atal | Nonfatal 
AJLL .-.)- 13,093 3,500 2 “407 
1912 ...|° 13,201 3.619 20. 801 
1913 ...| 11,806 : 2,984 | 30 «BLY 
1914 ... 9,2k9 2,174 27 Tok 
1915 ... 7,624 1,854 i>: 666 
1916 ... 9,247 2,401 2h 1,158 
1917 .--| 9,913 2,777 23 1,144 
-1918 ...; 11,847 3,405 19 1,188 | 
1919 ...} 13,161 3,270 18 1,518 © 
1920 -e-| 13,768 3,951 38 2,132 
1921 eoe| 11,606 2,730 18 1,961 
1922 ...{ 11,113 ! 2,007 2h 2,481 | 
1923 ...| 11,632 3,372 30 2,388 | 
192 ves 11,570 3,246 21 | 1,934 | 
1925 ...! 12,965 3,678 21 2,028 
, . 4 
1926 ... 13, 523 | 3,779 33 2,403 1 
1927 «.+| 12,629 3,559 26 | 2,031 
1928 ... 12,204 3,386 ak 1,903 
1929 ...{ 11,331 3,149 2h 1,764 
1930....1 10,562 2, 784 6 1,283 
1931 ...! 8,949 2,029 1/17, 941 121 841 | 0.61] 46.88 
1932 ...; 6,686 1,347 11,825 7 528 59} 44.65 
1933 ..-| 7,678 1,729 1h. ,134 8 THS5 57} 52.71 
1934 a 8,234 1,947 . 15,187 8 787 53 51.82 
1935 «2.1! 8,339 2,068 16,168 7 813 43 50.28 
1936 ' 10,380 2,689 21,556 4 1,044 19 48.43 
1937 ...| 10,017 2,561 20,536 13 987 63 | 48.06 
1938 ...! 9,526 | 2,251 27,827 6 726 34 | 40.72 
1939 see 9,630 2,196 17,281 10 719 58 41.61 
1940 ...; 9,780 | 2,416 18,988 14 826 7 | 43.50 
| | 
1941 ...| 11,088 | 2,920 23,225 | 17 1,182 -73 | 50.89 
19he ...j 11,233 7 3,072 | 24,867 20 1,270 .80 51.07 
1943 ...] 12,713 | 3,426 | 27,999° | 25 1,471 89 52 54 
19k44y . 11,261 :! 3,173 25 , 760 17 1,283 ~66 49.81 
1945 ...! 10 | 37016 | hen 16 |; 1,14 65 | 46.52 


1/ Excludes fluorspar mining in Illinois and Kentucky, 1943-45; includes 
fuller's earth mining 1930-45; excludes fuller's earth mining 1943-45. 
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The. classification: of” the ‘enploymens’ and aceident statistics into under- 
ground emeoe open cnt iining, - and surface is -shown- ami HERES Tle 


“TABLE nh. > Nonnetallie-mineral thines, emplo 
| .. Stakistics 1937-43 


; : . Man -hours a 


nt and accident 


Number 7 Men employ red j in 1,000's 
> ¢ nder-(Open- - ‘jUnder-|Open- |. - 

Year - {mines jground cut Surface | Total jground cut Surtace| Total 
1937 seoveee ny 71) 5,85 
1938) 234-608 . 4 ,887 6. 5,372 er 
1939 ..eceee | 786. | 4°577| 6,030! 6,674 
1GLO -.ececes 39 7 | : 5), "865 "6: THO 6, 383 : 
1OKL :occceee | | 7 skN6 |20, pea 5,374 
1Q4O ..cesee 

[Number eataa accidents sis Nonfatal ace toents 
. of aeF=| Open ; Under - |Open- 

Year mines ground cut |Surface: Total iground| cut jSurface| Total 
1937 wcocece': AMS | ° 2 3 + +13 1 395 | 336 - 266 «9ST 
1939 sesveee | 786 | 5 | 3 2 + 10: 279 |-229° | en rate 
1940 ...eeee | 639.1 7 1 7 o | ak | 359 | 276: | 192 826 
1941 seeeeee| 613. | a2 | 6 | oO | 17] 518 | ¥B2, 262 | 1,185 
1942 ....... ! 691 ;, 15 | 4§ 1 20 6h | 493. | 213 1,270 


| Relative Hazards of Various Mining Methods 


“The selection of the mining method’ to be used in opening e new' mine de- 
pends largely on the physical characteristics of the deposit; in many instances, 
however, the method selected is the one used elsewhere in the same region where 
similar conditions exist. Many mines use one method of mining at the start of 
operation, but subsequently another method is substituted or the original 
method is modified, It is obvious that no one method of mining can be applied 
to all types of mineral deposits, and generally the method adopted is modified 
in time to conform to conditions peculiar to the individual mine. 


When selecting a mining method, safety as well as appieiensy should be 
considered as aside from the humanitarian aspects, the cost of accidents is 
becoming increasingly an important item at all mines. The safeness ‘of any 
mine, irrespective of the mining method used, is dependent largely oni ‘the 
hurian element and whether precautions are taken against known hazards ‘and 
against unusual hazards disclosed by operating experience. EVOvEED, the ; 

method of mining ney have a vital ane tucnee in accident occurrences."- 


. Employment ‘and accident ‘atatinttes Por 1938-1942: are classified’ ‘Dy mining 
matheds in table..72.:. The 5-year period shown in the table is too short to 
permit forming of definite conclusions as to the relative safeness of a mining 
method, but the available data indicate what hes been occurring. Shrinkage 
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stoping appears to be the most hazardous method of noncoal mining; this method 
is used largely in steeply: dipping deposits in gold, silver,.lead and zinc 
mines of the Rocky Mountain:area. The safest mining method in the period 
considered in table 72 is top slicing, which is used principally in mining 
iron ore, though it has also been used in copper and other kinds of mines. 

The fatality rate per million man-hours in top slicing is shown in the table 
to range from 0.50 to 0.82, -and the nonfatal-injury rates:-range from 20.36 

to 31.05. These rates compare favorably with those in shrinkage stoping in 
the same period, with a fatality rate ranging from 2.09 to 1. Ag and nonfatal - 
ity rate ranging from 112.81 to 134.52. 


TABLE 72. - Accidents classified by mining methods: 2938- 19h 


4. Square-set: 


\O 
Ul 
oe) 
Wi 


| ! | Rates per 
. Je Man -hours million 
of Men employment, Accidents °° man-hours 
hing method mines j;employedjin 1,000's /Fatal |Nonfatal |Fatal |Nonfatal 
1. Open stope, in- | ole: og Et ce —— 
- ¢Cluding- reom- 
- and-pillar and 
sublevel | | 
stoping: | ae | 
1938 .essee2e| -153-| 16,279 | 30,732 | 4e | 2,698 | 1.37] 87-79 
1939. .esesee0| 136 | 16,081 | 31,433 38 | 2,228 | 1.10] 76.46 
1D4O wecace 153 ; 18,081 | 37,880 35 | 2,490 92| 65.73 
TOUR aig. s eres 163 : 17,039 . 37,828 4o | 2,480 | 1.06} 65.66 
1G4e ...eeeeee} 152 | 10,852 | 25,330 26 | 1,774 | 1.03) 70.04 
2. Shrinkage ! | , 
1936. wcdoews ha | 3,414 | 8,035 | 12 1,081 | 1.49} 134.53 
1939 accaces 35! 3,310 | 7,907 14 892 | 1.77| 112.81 
1DHO .cecees 48 | 4GS - 10,708 | 19 | 1,237 | 1.77} 115.52 
LIUL seccace ho | 4,261 10,031 | 21 1,165 | 2.09; 116.14 
VOWS. xacesangiat 36 ; 2,617 5,924 | ll 860 | 1.86) 145.16 
3. Cut-and-fill: | 
1938 ...0-2--| 38 5,423 12 ,081 19 | 1,300 | 1.57; 107.61 
. W939: adnsuiae 35 | 5,587 | 12,563 19 | 1,401 | 1.51) 111.52 
1940! ceases 31 | 5,034 11,398 11°} 1,384 | .97| 121.43 
IG: aearranecs 32 | h 191 9,825 | 12 | 1,246 | 1.22) 126.82 
VON: os sae 32 ; 4,880 12,022 18 1,149 | 1.50 
1938 ........1 4O | 5,758 13,226 12 | 1,603 91. 121.20 
1939 tase scesiess 30 | 5,637 12,379 10 | 1,521 -81 | 122.87 
1DkO ..ee0e6-| 53 | 12,101 27,784 | he | 2,685 1.51 | 96.64 
TOU L seweeacess 61 | 13,877 |. 32,384 | 50 3,180 | 1.54: 98.20 
1942 ..ccece | 51 | 7,248 17,142 | 21 | 1,699 | 1.23 | 99.12 
5. Block caving | a ce 
1938 ....-6..| 5 | 1,514 3,67 | 9 | 351 | 2.45! 95.53 
1939) wseeeeaxe 6 | 1,954 | 5,068 |; 9 | ° 587 | 1.78 | 115.82 
IDLO ...0.5.%]| 10 | 2,392 6,035 i 5 j 710 | .83 | 117.65 
VOW sa acece: ears 8 | 3,051 | 8,387 | 8 | 1,073 | 995 i 127.94 
1942 .,.... 10 3,199 ! 8,743 °° 15 ' 1,003 - 1.72! 114.72 
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TABLE 72. - Accidents classified by mining methods, 1938-1942 (Cont'd.) 


| Rates per 
Number Man-hours | | | : million 
of Men employment,} Accidents | man-hours 


Mining method mines lemployed/in 1,000's | Fatal jNonfataljFatal |Nonfatal 
6. Sublevel caving: | 


MONS sees ecsael? 16 2,043 3,535 5 103 © 14d 29.14 
LG3O sesvicews, “2S 2,479 4754 I I 2 84! 2h .82 
SG au tencel “it 2,445 "| ° 5,026 2 | 120 -4o! 23.87 
TORI, ieawadent 40: | (2,708.4. 6,170 9 | 207 | 1.46] 33.55 
VON ices al? A9- fe 880  -% SLL. 39 182 1. al 27.95 
7. Top slicing: -|---- -4. pote Sa SPEAR ke TED Ve east ws 
PAB) ested 20 D, 795 m 372 3 | 89 69! 20.36 
ky eee eee 20 3,393 5,906. |. 3° 2a6. + ~SOR wee 
WhO se ccaceeuh-2b= | -3,D96r]. * 6,274 | h | ©6159 641 25.38 
1D41 wee. eee| 2h ob 3 BOS. be Fy TI mye 6:-:|---208--1: 77} °26.69 
Ts ae 733! 850k | 7 264 | 82 . 


Outstanding Safety Records at Metal and. Nonmetallic-mineral Mines 


Many metal and nonmetallic-mineral mines have established safety records 
that only a few years ago would have been considered impossible of attainment. 

Each yeér mining companies are invited to submit their safety records to the 

Joseph A. Holmes Safety Association. Some of these records are given below: 


Iron-ore’ Mines 


e An: underground iron-ore mine in Michigan employing 196° men worked 11-3/% 
years without a fatal accident. The man-hours of: exposure totaled 4 523, mts 
and the mine produced 2,892,217 tons of ore. 


An underground iron ore mine in Michigan employing sh ec anaaoath 
years, with 3,474, 716 man-hours of exposure, without a fatality. . 


An underground iror-ore mine in Minnesota worked 8-1/2 years and had 


6 ei ee. Oe 18 


3,040,900 man-hours of exposure without a fatal accident. The mine produced 
2,161, 028 tons of ore in this period. 


A mining company worked nine underground iron-ore mines in one district 


in Michigan and employed an average of 502 men for 7 years with 5,854,047 
man-hours of exposure while producing 3,201,516 tons of ore without a fatality. 


Molybdenum Mine 


An underground molybdenum mine in Colorado produced 7 , 717,978 tons of ore 
in 1-1/4 years without a fatal a¢cident.. 
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Copper Mines 


An underground copper. mine in Arizona produced 13,287,517 tons of ore 
in 2-1/2 yeare with an average emplcyment of 602 men and 4,173,272 man-hcurs 
of exposure without a fatal accident. 


An underground copper mine in Tennessee produced 2,213,558 tone cf cre 
in 14 years without a fatality. 


Leace-zinc Mine 


An underground lead-zinc mine in Utah employed an average cf 324 men for 
1/2 yeare, with 2,670,759 man-hours of exposure, without a fatal accident, 


Gold Mine 


An underground gold mine in California employed an average of 2hk men for 
7-1/2 years, with 4,027,648 man-hours of exposure, without a fatal accident. 


Open-cut Mines 


An ceeneeue copper mine in Ari zona employing an average of 550. men, with 
S<C ,736 man-hours of exposure in 4 years and 4 months, produced 55,035, 380 
ne of material without e fatal accident. 


An open-cut copper mine in Utah employing 1,400 men worked 11,000,000 man- 
heurs in 3 years while producing 75,000,000 tens of material without a fatality. 


An cpen-pit ircn-ore mine in Minnesota produced 27,114,130 tons of mate- 
rial in 23 years 3 months with 4,337,597 man-hours of exposure without a fatal 
accident, 


A mining company in Minnesota operated its open-pit iron-ore mines in one 
district for @ years 9-1,2 months with an average cf 1,183 employees and an 
— eure oF 6 5540, 641 man-hours without a fatal nice ddent while producing 

L ye54, 803 tors of material, 


Open-cut Mines Operated Without Lost-timé Accidents 


An cpen-cut iron-ore mine in Minnesota worked 2 years 7 months without a 
lost-time accident while producing 19,928,509 tons of material (ore and waste), 
An average of 275 men worked 1,814,996 man-hours during this period, 


An open-pit iron ore mine in Minnesota pesauces 10 647, 933 tons of mate- 
rial in 3 years 8 months with an average of 105 men eee l, hol, man-hours 
without a lost-time accident. © 


These records show clearly that with concerted effort on the part of om- 
ployees and officials and strict adherence to recognized safe practices mining 


can be done without the relatively large loss of life characteristic of it in 
the past. Open-pit mining in which millions of tons of mterial is handled 
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without lost-time accidents is a far cry from the experience record of this 
type of mining of 20 or more years ago and clearly indicates what can be done 
when company officials and entployees are safety minded and work harmoniously 
toward a common goal. 


QUARRYING 


Statistics of the quarrying industry usually cover both quarries and re- 
lated plants, such as cement plants; and in many instances employment in re- 
lated plants exceeds that in the quarries. In this paper statistics of em- 
ployment and accidents at the related plants are given, as well as for the 
entire industry, but the statistics of the quarries themselves are emnhasized. 


The physical aspects of quarries vary widely; some are open pits in fairly 
flat strata, others are side-hill quarries with low or high faces and with 
strate at verious inclinations, and still others are underground workings. 

The statistics do not differentiate between the side-hill quarries and open- 
pit quarries, but separate statistics for the underground querries are avail- 
able. 


Table 73 shows the employment, man-hours, accidents, and the injury rates 
per million man-hours for 1911-1945. The injury rates previous to 1916 are 
believed not to be completc; the man-hours shown for 1911-1923 are computed. 


Employment in all types of quarries has decreased almost 50 percent since 
1911, the first year for which these statistics are available. The decrease 
is due probably to increased mechanization and to improvement in equipment and 
procedure. In 1911 a total of 110,954 men were employed in quarrying and 
related plants; in 1945 only 58,180 men were so employed. 


The industry as a whole has reduced both the number of accidents and the 
accident rate per million man-hours of employment. In the 10-year period 
1911-1920 an average of 164 men were killed and 9,299 men were injured annually, 
whereas in the 10-year period 1936-1945 an average of 76 men were killed and 
5,446 men were injured each year, a decrease of 53.5 percent in the number of 
fatal injuries. The fatal-injury rates per million man-hours for 1931-1945 
have declined little; in 1931 the rate was 0.46, in 1936 it was 0. 62, end in 
1941, 0. 4h The fatal-injury rate in 1945 was 0.42. 


Employment and accident statistics for the 10-year period 1936-1945, 
classified by open quarries, underground quarries, total quarries, and outside 
works, are shown in table 74. The fatality and injury rates per million man- 
hours of employment for the total quarries and the outside works also are shown 
in this table. The injury rates per million man-hours of employment heve shown 
a definite downward trend since 1941, when the rate was 61.33, and in 1945 was 
47,81. The fatality rates in the same period have shown en erratic course 

rather than a definite trend, ranging from 1.25 in 1942 to 0.76 in 1945 and 
1.05 in 1944. 


The severity rate of quarry accidents for 1936-1945 is shown in table ior 
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TABLE 73. - Employment and accident statistics for the quar 
saree and related industries, 1911-1 


Man-hours_ 
employment 


aeseesveveees? 


1 Men-hours for 1911-1923 are computed. 


eo ees 
eeeev721ees? 


ee@eee04a2eueeoee¢ 


@eeeeseev08esees 


87,936 


100,740 


90, 797 
82 ,290 
68 , 332 


75 505 
cee 


77 185 


92,455 
94 2he 
91,872 


91,146 
91,517 
89,667 
85,56). 


80,633 |. 


69,200 
56,866 


61927 °1" 


64 331 


discas 


8h, "Ogls 


TT NIT 


79,49 
19,509 


86 ,123 
84,270 
69,877 
58,476 
58,180 


166,472 | 


179,135 


216 ,465 


168 363 


a 193,362 


239,109 


* 236,983 ° 
- 233,222 


230, ey 


229, 806 


— 22h 953 


211,766 
186 ,502 


133,750 


93,110 


9) ; 259. 


“910.031 


153,299 


1332766" | 


143 ,847 


47 2k 
173,165 


180 ,836 
155,280 
129,302 


saa cai 


“T"Rate per million 


EST man-hours 
Fatal 
188 5 7 “O.T9] 226th 
213 6,552 81) 24.87 
183 7,739 75 31.63 
180 7,836 94 40.93 
148 - 9,671 64 ae 
173 13,427 81 62 «54. 
mice 13,242 65 65.93 
125 8,719 ~75 52 .38 
123 9,199 69 51335 
1 | 11,217 | 82) 51.82. 
120 10,465 Pay at 8 62.16 
1°32" T T1639 f° «665 61.23 
143 14,990 60 62.69 
O67 ST 501” 62.35 ™ 
49 | 14,165 64 60.74 
154 13,201 OT Ley Pez. 
135 | 13,459 D9 SR5T 
119 10,568 53 46.98 
126 9,810 i539 46.32 
105 7,417 56 32.77 
61 & Loy 6 4Q.58 
a2 .% 33574 934 38.14 
50° TF 35637 |. sor) Adase 
60} 3,924 |. . .63 41.19 
ae "Ne 37.73 
se ys Lat 62 38 .87 
TT. 6,348 49 40.10 
“Eo Osee ee . 37.58 
48 55008 daw wddbdiss 3618 
72 SO Ann t aes Bees 
76 6 ,870 sonny senda 39.67 
112 6 39 ee 202 35.11 
80 5,199 Pie 33.48 
73 ory ae Ree 34.32 
53 4.121, whe 32.42 
re ee 


e/ Injury rates previous to 1916 are believed not to be. representative. 
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TABLE The - Injury rates per million man-hours at quarries and 
| related industries 1936-1 
'~“Open Quarry pace: 
Men” Acc Taent s__;| Men Acc a Men Accidents 
Year \ iee loyed |Fatal |Nonfatal lemplos Je employed |Fa Nonfa 
1936..; 32,951 2.) 33804 1 eeu = 297 «=| 35,63 oR Pe 
1937..| 33,909 | 38] 3,585 | 2,970| 9 | 385 | 36,879 | 47! 3,930. 
1938..! 30,740 58 2,929 2,60h 2 199 33,344 60 | 3,128 
1939-.) 31,489 | 29 | 3,145 | 2,611 | 2 230 | 34,100 | 31 |. 3,375 
1940..; 30,664 | 49 | 2, 2,714 | 3 ako =| 33,378 | 52]. 3,144 
19h1..| 32,904 48 3, 768 3,042 6 302 35,946 54 4,070. 
1942..| 30,838 81 | 3,190 | 3,210 | 3 357 | 34,048 | 84 | 3,547 
1943..) 23, 968 | 43 | 2,467 ; 2,830 . 308 26,798 MOG) 27735 
1944...) 19,570 , 4b. 2,003 ° 2,370} & | 2h3 21,940.; 48; 2,2h8 
1945..| 19,307 | 28 | ! 1,830 | 2 246 5 | 250 | 21,553.) 33 | . 2,080. 
“Fatality ‘rate “per Injury rate per 
Outside works million man-hours million man-hours 
Men | Accidents | Outside | Outside 
Year employed |Fatal |Nonfatal jQua works Total/@ works |Total 
1936 eeesee , 44,385 | 36 2,183 ; 0.89 0.44 | 0.62 59. if 25.00 [38.6 
1937 seovee | 47,215 ; 30 | 2,418 |: 7h 032 | o49} 62.10} 25.45 {40.10 
1938 woecee , 44,153 a2} 1,099: | 2:35 27 -61| 59.97! 23.27 | 37.58 
1939 seceee | 45,349 17 1,829 56 +19, 433] 60.45; 20.78 |36.18" 
TORO: twas | 46,131 20 2,0K4 | .9b | 22 | 049) 56.61 | 22.29 (35.23 
1941 sees | 20,177 | 22 | 2,800 : 81 | 21 | oh 61.33 | 26.22 139.67° 
1942 ...666 | 50,222 | 28 | 2,802 11.25 | .25 | .62) 52.62| 2h.65 [35.11 
1943 weveee | 43,079 | 32 | 2,424 86 {| .32 ; 52: 49.70! 24.37 133.48 
19kh ...c00 | 36,536 | 35 | 2,189 11.05 i  .30 | 56! 49.00| 26.2% |3¥:.32 
4 nim) 26,627 | 2,041 | 6 | .ok ho: 47,81! 24.40 132.41 
TABLE 75. - All quarries, severity of accidents, 1936-1945 
| Injured ! 
Permanent! Permanent | ' Yotal ; Grand — 
Killed | total partial |Temporary jnonfatal| total 
n quarry: ; nf 
sie isadeeketecccece |. 46 5 96 3,136 3,237 13,285 ° 
LOS) sbbeeeeeedausas 38 2 92 3,491 3,585 | 3,623 
1S a iasexesteinieie 1 08 2 77 2,850 2,929 L2, 987 
1939 Sesadew eee kates 29 T Th 3, 064 A, 145 3, 17h 
IGN: castinsecwensuce | Ke) 2 | 88 2,812 2,902 |} 2,951 
Id. ckageessdadenene 1 4 7 | 101 | 3,660 3,768 | 3,816 
LOND: cuacwudcniesavuen 4. 201 10 | 66 | 3,118 | 3,190 13,27 
ORE: J 6satteyeinaaese: | 1S ae 36... | . 2,408 '2,467 12,510 - 
1944 eceacveeeeevesecaverce yh 2 4g 1,954 2,005 12 og 
1945 ecocceoe erecese | 28 7 | 27 | 1,796 a ,830 i, "858 
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193 eC ceeocessvecede 
1937 eererercesevrereceo : 
1938 eeoreceecsceorococe | 
1939 eoeesercecesoreose. 


1940 . 


GH ceccsesececesece 
1942 Ter CCT TT Cees 
1943 er ee er ee ee 
1944 were Gere Sia ere aw erase 
TONS waives Saw eeeee ts, 


ereuegeneevoeoveaese 


5 

9 

20 

2 

3 

6 

5 

if 
AY 
ee 


Shaft or slope: 


L936 Ussaseeseasacees, 
1937 eevee poesneenrsrecarve 
1930 sssenwieseeuves ens 
1939 eoeerersersreoeosaece 
1940 eveeceseeeseveteoe 


CO00°0 
O0000 


1941 @esepeoenvneoevqneevqgnere 
TOU webs tress igucm wanes 
1943 @eeeveeeneveneoees en 
1944 eeeevenssevneneoeeoeees 
LOUD: 6 aGce Wak ealeneaGa 


eo HOO 
OoO00 


Outside works; 
193 Ceoecererevecscesr 
1937 Pe Seles owes we 4: 
1938 Suni uelesuieeaees 
1939 eT er ee 
VONO eeeeeeat eves exes 


1941 Tee erer ee eee 
1942 SS sree eo claeealan oe 
VGN? . sun eeewws ee een 
LOU sanaeseseccas sen: |. 
1945 cceeeeusoswvewe st |. 


PRrPOU 


A a een. EA A GS AND ne a LE NS A SS SS NS AS ST enempen agers o mene | 6 en 0 gre en EGS ST in AS AS ee eS 
. ia: é ; 
‘ : A e . a . * 
- 
RE ES eo “ecg cena anasto eR oP DE ERS ETRETAESS= SEROSNRSS CSSA EE EE TE ET SE I 
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TABLE 75. - All quarries, severity of accidents, 1936-1945 (Cont'd. ) 


3 Injured 
Permanent ‘Permanent | a, “Total | Grand 
Killed! . total partial (Temporary |nonfatal| total 


* Grand total: 


on. | 
“PIBSS cere vaccevenesee POOL Po 8 Lar” | 85398 a 
D087 cawib ieeaana eau 77 4 | i a 6,171. 6,348 | 6,425 
1936) sicsecssweawesees 82 5 153. .| .4,869..| 5,027 |5,109 
NESE va vesamehinaueiet Ne 8 1b1 |. 5,055, |. 5,204 |5,252 
LGD cevivccevevacione 72 2 ; +70 .|. 5,016..] 5,188 |5,260 
ORL, sastendetesnaaus 76 12 | 183 6,675 6,870 |6,946 
ISIS. deen wenaeesnwase.{ Vile 10 | who. | .6,199. 6;349 | 6,461 
IDUS: 4nGS eee eeeeee ves 80 . | 136. } 5,059..1. 5,199 15,279 
LOE: Cope auneraanieat Le : | | oa b 8322. | 4437 14 ae 


‘4032. | 4121 4,1 7h 

The causes of fatal and nonfatal injuries in open quarries, underground 
quarries and shafts, and slopes at underground quarries are shown in tables 
16, 77; end 78, respectively. 


eeeeveeoveeee eevee 


The Bureau of Mines uses eight principal divisions. of. the quarrying in- 
dustry for Btaviecscel purposes, sere 
1s Cement rock |... 
2. Granite 
3. Limestone 
4.‘ Limestone, chief product lime,....... 
5. Marble 
6. Sandstone 
Te Slate 
8. Traprock 


PP Or ey Lint 


_ Employment and accident statistics for the. 6-year, period 1940-1945 for 
each of the principal divisions are shown in table_79,,.The. quarries have de- 
creased in number from 2,104 in 1940 to 1,691. in, 1945,. and.the total number of 
employees at quarries has dropped in the same period, from, 33,378 to 21,553. 

In the same period, the total number of employees, in.the, quarries and related 
works has decreased from 79,509 in 1940 to 58,180 in 1945. The number of fatal 
accidents each year in the quarries has ranged. from, 84. in.1942 to 33 in 1945, 
whereas the total fatalities for the industry ranged from 112 in 1942 to 53 in 
1945. The fatality rates per million man-hours. at.the.quarries have not shown 
a definite trend; the rate in 1940 was 0.94, in 1942 it.was,1.25, and in 1944 
it was 1.05. The rate in 1945 was 0.76. The nonfatal-injury rate per million 
man-hours of employment has changed little during the period. 
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TABLE 76. - Open quarrtes, causes of fatal and nonfatal injuries, 1936-45 
Cause pf injury | 1936) 1937] 1936] 1939) 1940) ToT) ToWeT 1gh3 roe | igh: 


Fatalities: -- 
Falls or slides | | | : . | 3 
of Tock eseseee| 13) 12] 18 8 20; 8)... 9). 16; 10 T 
Hendling ) ! ! | 
materials eercene 1 1 3 2 | i Ms ered 7 Bl 3 ; 
Hand tools se... 0 0 0 on a O; OFF |= - - 
Explosives ese. 14 7 9 4 5 | yo) 351 3 6}. 2 
Haulage eccococes é h 6 2 | oF. 26, 11 | . 8! 7 3 
Falls of persons 2 3 6} 4 | | 8 5 4 5 | 3 
Falling objects. ri} 3 al oy St aCe 1 2 2 
Flying objects.. 0; 2 oF 0 | Oo; 1 | 1) 1 1 
Electricity os. 3! us _ 2 | Mi Ole. x De a Se <7 
| : 
potconane Foon 1 0 of of of (il ae ) = 1 
eeee | ‘ : 

Machinery eoeeee yy @) ‘ 3| > 5 6 > | 2! t 
Stepping on nail e) 0| 0 0 0} OF. cee se ae 
Boiler and air | | | | a l ree 

tank explosions; 0) 0 a Oo; at 6). ..0) = | i}. - 
BUMS: sseacasees) 0 O 1h ee oe oe 2) -i 1 
Other causes ... 3 Se eee | (al. it 

Total .+..e6e! 3] 38 Bag! 49: 4B BT 3 AE 
Nonfatal injuries: . | te Vice dels @ covey. Sie © a Fee 

Falls or slides “| | =| | ieee Fe ak ee eo 

or FOCK seven] 293 . BT3]- | 288 | 269" 341 312| aio] 17 130 
Handling oe ae 

materials ...../1,008|1,071} 858; 885! 914/1,128| 805! 599/ 434) 382 
Hand tools .e.e. 205 223 | . 190} 185; 162: 210; 207! 134] 126; 109 
Explosives oseve| 58 52 51; 54! 531 87 731.. 46: 481 = 55 


Falls of persons! 257 352) 
Falling objects. 


Haulage .eeeeees| 219 27a 179| 215| 173: sat el 18%{ 147 
{ 
| 

Flying objects..! 374/ 409 


Other causes ...! 22h! 
Total +++ 3,237! 


Electricity ....| 13! 11} 15} sj 12; 23] 21; 15. ll 
Drilling and ! | | | ee | 

channeling ...-| 155] 167/ 165! 127!. 125! 220! 193! asal 12k; 107 
Machinery ....../ 246/ 278| 190 23h | 216| 322! 256! 217! 200] 176 
Stepping on nail| 12) 30) 16; 15; 22) 15). 7; 5,. 2] -4 
Boiler and air | | 7 : 

tank explosions! 2 0 1 4 2 | li. 0] 1 a 1 
Burns ....es0e0.) 34} 4} «58! 32) «36! «Bi 36]. bol §=32] 53 

250! 197; : | 19h. 
98. 


2625 £103.= 


Google 


T.C.., 7235 


_ TABLE ih 


* ~* 


or 


yOu ae ‘tnjur: 


Fatalities: 


Fall of rock from roof. 
or wall Terry ers c rey ee 
Handling rock at face 
or chute eeoecerererevece 
Hand ‘tools .ecescccccvns 
Explosives, seoccccccsace 
HAUIARS 660 bh4e 5 <dacaNae 
Falling down chute raise 
winze or Stope cecesece 
Run of rock from chute.. 
DPE LIANE 266440404 e4awes 
BLOCULIcity s+ eeeseaegas 
Machinery, other than _ 
locomotives and drills. 
Mine TiTGe: éi4060eiedeas 
Suffocation from gas ... 
 Inrush of water .eccoece 
Stepping on nail cece. 


_. Handling materials -.other,...- 
re than. rock. Peerevoeerger {-"- 


Other causes Terverr rye: 
Total a fae, Ai a MK ie 


Nonfatal injuries; 


Fall of rock from roof 


OF WALL cenccccqrececes 


Handling: rock at face or 
chute er ee ee ee ee 


° BRAG “GAGT6 ocak eat eea ee 


RESLOSTVOS: assa'snaecaoad 
HAuULAZS cecncccvcoveccee 
Falling down chute, 
raise, winze or ee. 
Run of rock from chute.. 
Drilling «sceseseseceees 
BsOCUPLGCIGY <seeasveeees 
Machinery, other than — 
locomotive or drill ... 
Mine PiIresB wesccecedeces 
Suffocation from gas ... 


Inrush -of..water. weewesee fe 
Stepping 60 Bet) cseaces tes 


Handling material other 
than rock ..cceseseacee 
ORGY GOUSOS (6.655.646 K8 5% 

TOOL ste 0e es baa ceens 
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- Underground quarries 


‘nonfatal. injuri es., 1936- 2. 
TSS TAGS OTS Log IDLO TION faghe SNS LO OTS 


causes of ee and | 


| | : ey 
a| 2} oO} 1) ay 5| eye sel | 
7 . | 
‘Of OL OL OF 61 Oo oO) 4 
6) Oh Oh, -OP2 OE oO ee 
OC). Si Ae Ole Be Oh Sey i 
Cio 2. Pe OI Or ee faa ae 
| : 7 ai eee 
“Oo OF 3s ol: 2) i, ae e's ae see 
9 ‘O| OF Sf, 8) OL or ue 
OP Oke BF Gre 6h <P Or oe 
| of o| of. ol. 0 © ‘a: oh 
a : | a) pe ae 
20 ORR, Coe AG a aa sige ks ae 
“Oy Gy Cy Oye Gh Oh MOae hi 
0; of o; oOo; of of of ae 
oj of ol 0} o| of o | 
0 0 0| oO) OL. OP eT ‘ 
jae Ot= SOP 
sa: 3 a | A s ) ae  ins 
a: a a 3 a SD 
| , : | : | 
55| 32| 19! 28 dl 38; 39) 39] 3h 
‘. 101} 61! 54) 77 92 | 84! 68] 56] 55 
aby ey 68130) 27). *ee) .26) te, 81+ 3s 
ae ae ee ee ee ee 
| 30 |. 16), 19} 23 6 43 | 29] ab} 22 
2; 8] of 4} 6)* 3) arp a2} 5). 3 
26; St. 8 a. Se A Oe ee OF 
251 29): 17} 32) 29 (34) 607 45} 46] 56 
OF Oy OY. o} CO) elie ME wed wel. a40 
ae ae eS MN MR a aie 
8 15| 71 7 5} 15! 201 10} 11|"_ 10 
o| d} o ol... ea, Oe 
OT 2). Of. 02". 01 «at “ae. | ; 
0+ --@: : ~-O 2 Ql. -O+-.: &- aT 6 ao 
oF = kof ~ 6 aaa i oe apa} + : oe ae 
34 | 22 | 13 | 14 27 | 174 38 13 | 10 
6). SL) 26). 32 6 46 2 8 
11342 "ob" 3091 aha T 301 | 3 00 | 239 | ob 
« 12h ii 


TABLE 78. - Shafts or slopes at underground quarries, causes of fatal - 
- _ | and nonfatal eed 1936 = 
“TI536 IDST ASI L959 [LSNO NA oe IO 194 


Cause of injury ° 
Fatalities; 
Falling down sheft .....! 
Objects falling dom | 
rg a jaared ove | 

' Breaking cables ...... oe | 

. OwerWinding® ...c.scccees | 
Cage, skip, or bucket. a 
Other causes 
POCA. . Waeee sda eee eR 


Nonfatal injuries: 
Falling down shaft ..e.. 


Object falling down 
shaft 
Breaking cables ae 
 Overwinding 
Cage, skip, or Widest eas 
Other ‘cause -..cccccsoce ; 
SOD 


j— 


TCs- F485 


1194) 


es 


Mio? oof 


© : 


Par 6. Oe 
WNhNoOdrF 


TARLE 79. - Paproyment and accident data classified b 
kind of quarry, 1940-45 of warr 190-4 


fr tig | | 
Cement | Lime -| 

| {| rock jGranite !. stone 
ie: oh cia 


| 
quarries | | 
1940 ...4--|. 161! 260 | 957) . 238 
1 SC ee 182 | 266 1,07! | 230 
TOMO So. ose 476.) ~ . 235 | 1,119} 221 
‘oi Se 171 196 | 939 | 203 
TO et 6165! 9-183 863 iS". 
YO45. . 164! 173 84.9 172 
Men sito ved: | 
at quarry: : | 
IGKO .ecwce 3,768 | 3,985 15,3201 3,994 
LORE oo'egee | 43,0862; 4,478 16.931] 4 392 
~1ghke ......| 4,173! 3,670 he, ike 4,081 
1943 wvseee, 39,5641 2,502 113,692 3,469 
1944 .....] 2,772) 2,148 .'11,099] 2,825 
YQKS .4...4' 2,780! 2,103 |10,593; 2,639 
See footnote at end of table. 
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‘Limestone, 


chief 
product 
lime 


' 


| 


. 


! 
wig 4 
iid _. | trap 
Marble |stoneiSlate!| rock] Total 
: 
61} 175| 87! 145] 2,104 
56| 175|:: 86) 134] 2,203 
hh} 15ir- -7E} hol 2,159 
28} 115!:: 46} 115} 1,813 
31! 108}: -41, 123] 1,692 
i” 136 a 113] 1,691 
1,156 | ; ,150j1,109 i Peet ay 378 
sr '2 236 1,123 11,877 35, 946 
635 fh 905! 88811,807 |34,048 
343 | 1599 | 396 |1,233 |26, 798 
382 11,266} 311 Hest ee 
17h 1,465 | 291 |1,208 [21,553 
Original from 
THE OHIO STATE UNIVERSITY 
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| Cement 


Total men 
employed: 
UDO .0000e1/26,695 
1941 1.6.6. /28,859 
1942 eeeevee 30,235 
1083 408666125,612 
1944 ....6./20,605 
19N5 400000] 20,858 
Man-hours em- 
ployment at 
quarry, in 


SONS stu swe 
Nonfatal in- 
juries at | 
quarry: & 
LOMO. wired ds 
-1941 erveses 
i 
L9NS - nena 


es ear Eyer 
Total nonfa- 


TOM a+b bes 705 
UOAG. 050.4% 787 | 
1943 e@eeseaesr 773 
1944 ein 637 
1945 eeeree 600. | 
Nonfatal in- | 
jury rates ; 
per million | 
. man-hours at ; 
quarry: 
BOO casveue k Thsek 
Th on ese | 15.73 
Ola -eecdas tk L110) 
1993 <sasese | 23417 
DOM ..csntaet 2OsH2 
IRD aeacee FIO 4 
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"| voek IGranite |. stone 


| 
1944 aie 114 
| 


2 Se, Se | Oe 


— = — ——— 


EGALSD 
s . . e 


| é , 


,2h0! 3,078|2,800]2,951]79,509 
93! 3,180! 2,8h5| 3, 029186, 123 
”Bh0| 2,28 | 3,118 184,270 
#41} 1,255} 2,256169,877 


2 
2 
8! 2., 574. 


450}, 
rs 
! 


' 
{ 
' 


hears get 


Ps 


_-999'2,933|, . 627 


| 


2 , 383,43 ,507 


79: 276; 1381° 251/-4,070 
Te) 225 116! 2ho 
28; 2061 37] 162 
27! 180!. ho! 145 
37| 189; ~~*50]~" 148 
ke 4 
2h oho vel 
240} 349] 323! 361 
171| 320) 334| ’ 33h) 
137; 278; 134) 25h 
102} 293 146 228 
164; 309! 115]. 195 
bende | a 
io % Lr, eae 
58.09 157.48 173.05 69.87 | 56. 
54.85 168.69 \64 .66 177.01 | 61. 
b5 . 76 '63 87 [71-60 !75 41.4 52. 
37-77 (67.12 45.61 |69.85 kg 
34.34 '70.85 58.90 66.48 | 49 
38.76 164.44 '79.68 62.12 | 47. 
Original from 


THE OHIO STATE UNIVERSITY 


1,071} 1,994 |58,476 
58,180 


786|2,541| 679}2,181|45,877 


Nonfatal in- 
jury rate 
per million 
man-hours, 
total: 

1940 
1941 
1942 
1943 
194h 
1945 

Number 
ities at 
quarry: . 

L94O cecsee 
1941 er oe ee) 


@©e@ 0 6¢0 
@eeeseeese 
eeeaee @ 
@eeoevee 
* . 

@@eee0ae4ean 


Total fatal 
ities: 
UDO .ccece 
1941 ‘ 
LGHO .cccce 
L9H3 cecece 
194 ewes 
LDE5 .cccee 
Fatality rate 
per million 
man-hours at 


See footnote at end of’ table 
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9.44 4h .26 
10.93 49.40 
11.07 42.39 
12.99 41.94 
13.92 43.00 
12.48 45.97 

>) 10 
5 6 
2/32 13 
7 4 
3 6 
2 7 

15 12 

1h 8 

46 14 

21 5 
415 6 

9 T 

0.72 1.54 

.60 72 
3.58 1.84 
oh 80 . 
54 1.39 
36 1.65 
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4o. 32150 

—46.33}59. 
38.551 59.49 
37.04) 56.82 
30.68] 60.54 
43 24] 56.73 

| 

ni ») 

fe) 2 

1 1 

2 

2 

3 | 5 

Oo | 2 

2 1 

h 

1 2 

2 3 
0.51} 1.52 

oof 650}? 

'.93} .28 
065 
19 
2.10] 1.02 


I.C. 7485 


,80| 70 83 162.94 
76157 .21 |68.31 
7h uh (59 43 


M FuUw Ww 


Ww eu fw 


pepe ae PS RAS SNE eS 


Total | 


TABLE 79. - 
Limestone, fs oS Aer PS Mee sh 
| | chief, 
|Cement Lime-; product Sand- Trap } 
rock |Granite | stone; lime Marble |stone|Slate| rock | Total 
Total fatal-. | ) Z foe yey Fe ip SA DIRE UE 3 
ity rate per| 
million 
man-hours; | | 3 
TGUO <cpncked Oser 0.98 0.56 | 0.53 0.50 1.02} 0.20] 0.70 10.49 
1941 wecoes| 622] .55 | oh | 67 00 | .34| 18] 176 |} Vib 
U2 seseee| 265 | 1.12°] .58 | 47 45 | 19) ' ST 69 T .62 
2ONS ceeeee! wats .be 1 360" Sy ne 82] 93 | °52 
PM eivaee Sk ‘Tht +63 30 | 41] 1.26}- 77) 256 
1 ee ee ‘| .68 ! Sd | 42 


1/ Includes a small number of mills or other plants not 
with quarries. 
2/ Includes loss of 28 lives at Sandts Eddy quarry near Easton, Pa. 


operated in ‘connection 


The aceident-frequency rates for all injuries, both fatal and nonfatal, 
for each of the eight branches of the quarrying industry are shown fir table 
80. The same table also shows the accident-frequency rates for operi quarries, 
underground quarries, shafts and slopes in underground quarries,. and ‘outside 
oe nen 1940-1944 ; only the rates available for each industry as d whole ere 
for 1945. > a oe 


Cement Rock 


The cement industry is the largest branch of quarrying, in point of em- 
ployment, but most of the employees work in the plants and surface works. 
During. 1940- 1945, only approximately 13.5 percent of the employment ‘in the 
cement industry was in the quarries. The limestone industry, the next largest 
branch, employed approximately 60 percent of its total workers in ‘the ‘quarries. 


The cement industry has established by far the lowest accident rate per 
million man-hours of employment of any of the eight branches of quarrying 
(table 79) during 1940-1945. The fatal-accident rate per million man-hours 
in 1945 was 0.19, and the nonfatal-injury rate was 12.48; these rates compare 
very favorably with those for the entire quarrying ee for 1945, ‘which 
were 0 42’ for fatal and 32. 41 for nonfatal injuries. — 

varkous. cement plants have worked long périods without a lost-time acci- 
dent; one plant; including the quarry, worked 5,678 days without dn aécident, 
another 4,664 days, and still another 3,359 days. The Portland Cément hpnocias 
tion has a very active safety program, and the progress made by the companies 
of the organization in safe working of its quarries and plants clearly indi- 
cates what can be done. 
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TABLE 80. 


Quarries (open): 
Cement rock @oeveses erecetecvcepoce 
Granite SO OG O06: 0 6:6 9.80. 680-9 0 68 0188 o¢e ee 


Limestone eee¢ese @e@seenuG8eeen8 cc ecesece 6 
Limestone, chief product lime 4..+./6 


Marble a 
Sandstone coe ereceroesreeseroeroces 


Slate Core cewercceenessccescese ores 


Trap TOCK wecocoecees ee corerecevores 
Quarries (underground): : 
Cement rock 666645 6606 Sees wee bOtes 
Granite , 
Limestone cece resereoeeeoesoeseores 
Limestone, chief product lime coves 
Marble Corer er ererorereacerecorerece 
Sandstone Coe oe ror ereeeseoreresereore 
Slate .. Croc orgreocececooes geecerece 


eee eeoes “-@eeervqgesn opm ee eee ae 


Trap rock COEF CC HCE E COS ELE Oe eee ee 4 


Shaft or slope: 


Cement rock . SOP ere ere eer rere rer rye 
' Granite Ceoeercerercaseverserereseress 
Limestone Cacergeoverdeorgrvoereres 
Limestone ,. chief product lime ,.... 
Marble eeecece 
Sandstone 


eoeeeeeoeasteoeeenseeanoeeeoes 


Slate Cece nese rerenecdsererecovere ; 


Trap rock , ee 
Total underground quarry: 
Cement rock .ecsece COFCO Ooo eEOd ORES 
Granite eee rec ececoccccesens cee gene 
Limestone wo seoeesceveses i ee 
Limestone, chief product lime acces 
Marble .ecscocce 
Sandstone .eee- 
Slate ‘@eceeesas eoeeececsvte 
Trap Tock seeseeees 
Outside works: — 
Cement rock ee cee ee 
Granite - 


eeoveoeecereaeseeogoes eee 


@ese0e668 0 


code ar eevee 


eoeqe ere ee eee ey 


Limestone - Poe orereoroseorer voeccerene a 69 


Limestone, chief product lime 
Marble .wec.es coecode OFA COCCO COCO 
Sandstone - COHREOCerEeserareeeroe 


Meesercoecvedcsoea 


ia sid W Wisse WeNewewnses (Ose, |: 


19 

12.99 16.26 22 24.123. 90 22.15 
59.671 61.23) 53.15)55.16'1 58.95 
5 67 ag ee 57|49'.30| 47.94 
7.27] 85.18) 66.05|66.82°|. 65.70 
53.57] 55.75) 42.13128.37] 38.64 
58.88 T0.15 63.72 67.83 ; Teel 
73.32) 66.34] 71.06/46.18) 49.61 
71.28] 77.34) 76.98/71 .58) 67.40 
25.10] 16.69] 15. 47 9.00] 12.70 
82.02} 412.17 1123 ,52/41.17! 49.21 
39.871 45.84) 38.67/43.26| 34.78 
64.45] 79.93 | 88.29172.36| 73.64 
76.67| 45.88| 75.88/93.45| 29.70 
62.27) 23.931 75-18|66.52| 41.37 
76.67| 53.70! 82.99|/38.20 |121 .02 

7.96 125 098 as as as 
= 32 078| L441 230 
- - -61] 1.87] 1.46 
- - | = 9.90 
- - - 546) - | 
25.10] 16.69] 15.47] 9.00] 12.70 
82.02) 42.17 |123.52)/41.17) 49.21 
39.87] 46.16] 39.44 )44.67| 35.08 
64.6451 79.93} 88.90]74.24] 75.10 
76.67| 45.881 75.88/93 .45] 39.60 
23.93 | 75s18|66.52 | 41.37 
cole 67 | 53.70} 82.9943 .65 121.02 

47.96 |125 .98 - - - 
| 8.96] 10.37] 10.33|12.09] 13.32 
128.831 35.05] 30.66:28.59!| 29.52 
41.24 | 41.40135.45) 38.38 
36.1717 48.58 38.23 


-~ " Accident “frequency rates per million man-hours 


— : inc iudes eetet and nonfatal ‘accidents 
[ao IgnT oe gh 


veseee (32007 | 43.05 
eeere 37. 19 | ho, 06 


Slate — aeererecenes sv eeerceserdoasins '69. 4h | 52. 69 | 
Trap rock CCHOececeowrveeasrearasends ven ee 4De 70 | 5h, 81 | 38,57 1k6. 29 49, 09 


See footnote at end of table. 
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he 59142. 7 
36.55 136.85 | 31.92 
51:19 |40.59 | 46.26 


76.604 152.01] 61. rae 


TH85 
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Grand total: 
Cement FOCKsseesseegecessveceoesees a8 
Granite Cree ese csecececovesorecere 45.24 
LImMEStoNne cccococceceecervesesorveser 53.10 
Limestone , chiéf product lime oveee| 47260 
Marble | de eececeseresccovecesevesees. ho. 82 
Sandstone eae ecenercccccverescosoes 51 82 
DLAGCE: 60-6 sNS0 66K ob a Cosby bh NCS OES weal The 03 : 
Trap rock ab SSe eG ea oes Gs Saale ewe LO 64 6 

1 Ereekcown of data for 1945 not yet. available.’ 


A ma jor disaster éccurred ata cement -cémpany” gudtry: in Ce when a 
premature ‘explosion killed 28 quarry worker’ who were loading explosives into 
well-drill holes for a primary blast. The fatal-accident rate’ pér’million 
man-hours in 1942 was 3.58, a& compared with'0.60 in'1941 and 0.94 in 1943. 


Linesténe 


Limestone quarrying is the second largest’ branch ofthe quarry industry, 
with respect to employment, and the largést in number of’ operating quarries. 
In 1942 there were 1,149 quarries, and ih 1945 thé nuhbe®’ héd ‘decreased to 
849. The' total employhent in the industry’in 1942 was 26,629, but in 1945 
employment had décreased to 17,704. Quattiées’ feat hes 15; 320° men iA 1940, . and 
only 10,593 in 1945. pee or 

The quarries and related plants in this‘ branch includé’ ae linwietone- 
Beogie ee: quarries except those whose product is used. for cement and lime. 

Many* of the‘ pera leks have side-hill’ gharries with: very’ high working 
faces and‘highly inclined strata. Slides’ oP rock’ of’ éverburdén are a frequent 
cause of accidents; however, handling materials, flying ee! falls of 
persons, ane haulage e180 are’ "important causes o Pcie ce) Ge 


In the 3-year period 1943-1945, limestone sauces had’ sere 50 
percent of the fatal accidents that occurréd’ ih'all the quarriés of the vari- 
ous branches and nearly 40 percent of the fatal accidents that occurred in -- 
quarries and related plants. ‘The fatality’ rate per million’ man-hours of em- 
ployment in quarties has remained virtually’ thé samé’ through 1940-1945; the 
rate was 0.78 pet million manshours in 1945’ and 0.80° ih 1980." ‘A high of 1.06 
occurred in 1944’ and a’ "Low of” 0.68 in Tee | 

Nonfatel injury rates per “‘mi11ién man “hours: in the’ Linestohe quarries 
have shown a substantial reduction; the honPatdél-injury rate ih 1940 was | 
62.19, and the rAte detreased to 44.85 if’ 1945, a’ reduction oF* 27.9 percent. 
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Limestone (Chief Product Lime) 


Quarries producing limestone for the manufacture of lime are placed ina 
separate group by the Bureau of Mines for statistical purposes; the group is 
much smaller than the main limestone group, but the plants and related works 
are more extensive than the usual limestone-quarry surface plant. The quarry 
employees number only approximately 35 percent of the total employees of the 
industry; this compares with the cement industry, which has an average of 13.5 
percent of the total employees ae in the queerse® and 60 rac in the 
_ limestone industry. 


The number of quarries producing limestone for the manufacture of lime 
has decreased each year since 1940; the total number of Ter nECe ae 
was 238 in 1940 and 172 in 1945. | 


Employment in quarries was 38.7 percent: of the total employment in 1940 
and 32.4 percent of this branch of the industry in. 1945.. The number of: em- 
ployees decreased. from 3,994 in 1940 to 2,639 in 1945; the total employer de- 
creased from 10,332 to 8, "162 in the same period. 


The frequency of accidents of the industry, fatal and nonfatal ached 
from 47.50 in 1940, to 61.97 in 1941, and 47.62 in 1945. The frequency of 
quarry accidents in the same period remained nearly constant; the frequency 
was 67.27 in 1940 and 65.70 in 1945, with a high of 85.18 in 19i1. 


The fatality rates per million eavicnoune in 1940-1945 for the eer 
industry have fluctuated from a high of 0.67 in 1941 to a low of 0.41 in 1945; 
the nonfatal-injury rates in the same period ranged from 47.07 in 1940 to 
48.99 in 1945. The quarry fatality ratés per million man-hours followed the 
pattern of the industry as a mmoles the fatality rate was 0.80 in 1940 and 
0.78 in 1945. 


Granite 


The erenite: industry had 260 operating querries in 1940 and 266 in 1941, 
but in 1945 the number of operating quarries had decreased to 173. .The em- 
ployment in quarries and related works in 1940 was 7,162 men, but by 1945 em- 
ployment had fallen to 4,067, the lowest recorded in this industry by the 
Bureau of Mines since information was first collected in 191k. 


Quarry employment dropped from 3,985 in 1940 to 2, ,103 in 19s, or 47. 8 
percent. The fatality rates per million man-hours at the quarry were unusually 
high for the quarrying industry, ranging from 1.54 in 1940. to 1.84 in 1942 and 

1.65 in 1945. The fatality rates for the entire industry ranged 0.98 in 1940, 
‘to 1.12 in 19h2, and 0.81 in 1945. The fatality rate per million man-hours for 
the industry has increased during the last three years from 0. 52 in 1943, to 
0.67 in 1944, and 0.81 in 1945. | 


The nente tal injury patos in 1940-1945 veneiaead nearly ae in both 
. quarries and total for the industry. The rate for quarries in 1940 was.58.22 
in 1940 and 55.48 in 1945. The rate for the total industry.was 44.26 in 1940 
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and 45.97 in 1945. The rate for quarries alone was 58.22 in 1940 and 55.48 
in 1945 (table 79). Sat se ue Se 


Marble 


- The marble industry is not: comparable with most of the other divisions of 
the quarrying industry, inasmuch as the major part: of the quarry product is 
| dimension stone and the quarrying methods are very different from those em- 
' ployed in the Limestone and. cement rock quarries | 7 

The number of marble quarries in operation has isteeunta from 61 in 1940 
to 43 in 1945, whereas employment inside the quarries has decreased from 1,156 
to 474 in the same period, a reduction of 59 percent.‘ The total’ employment 
at the. quarry and surface works decreased from 3, 2h0 in 19ho to 1,748 in 1945, 
a reduction of 46 percent (table 79). 


_ In the’ period 1940-1945 the quarries has four fatal accidents out of a 
total of eight for the entire industry. Two fatalities occurred in 1945, 
causing the rate per million man-hours to be 2.10. : The nonfatal injuries oc- 
curring in the quarries in the same period ranged from 115 in 1940 to 27 in 
1944 and 37 in 1945. The nonfatal-injury rates per million man-hours in the 
same years were 38. 09 in 1940, Bh 34 in 1944, and 38. 76 in 19h5. 


Both ‘the fatal- and nonfatal-injury rates per million man-hours re en- 
ployment at the quarry and surface works have shown little change in ‘recent 
years; the fatal-accident rate per million man-hours in 1940 was 40.32, and in 
| 1946 it was 43-28. : 


Sandstone 


“Sandstone is used for various purposes, » including aenaien stone eri 
in the manufacture of glass; - is obtained from both open quarries and under- 
ground workings. 


The number of operating suaeriee has decreased from 175 in 1940 to 136 
. in 1945, and employment inside: the quarries has becn reduced from 2,150 in 
1940 to 1,465 in 1945. “The lowest number of quarries operating was 108 in 
1944, with employment of l, 266. 


“Total employment ranged from 3, Ges voukees in er to 2,243 in 1ghh ¢ and 
2,574 in 1g9h5 (table 79). 


The fatality eee? ‘per mi lio hem ane of eaieguees has fluctuated 
greatly, from 1.52‘in 1940 to 0.28 in 1942 and 1.02 in 1945; the fatality rate 
| for ne POMS UY. ranged from 1 02 in 1940 to 0.19 in’ ‘19he and 0. 22 in 1945. 


." The number of nonfatal injuriés in ipeaatene ated peneed from a high 
of 276 in 1941 to a low of 180 in 1944 and 189 in 1945, but the rates per 
million man-hours of employment have ranged from 57.48 in 1940 to 70.85 in 
(1944 and 64.44 -in 1945. The nonfatal- -injury rates for the entire industry 
have shown the ‘same “lack of definite trend; in 1944 the rate was 60. a4 and in 
1945 it was 56.73. | 
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The number of are quarries has decreased fecu67 in ‘19h0 to on in 1945, 
and employment has dropped from.1,109 in 1940 to 291 in 1945, a reduction of 
73.8 percent. Employment in quarries and related 1 plants prorped from 2, 800 
in 1940 to 988 in 1945, or a 8 percent. | 


The small number of Sepuare employed in the slate industry causes the 
accident statistics to be overemphasized when compared with the larger divi- 
sion of the quarrying industry. Three men were killed in slate quarries in 
1944, and the rate per million man-hours of employment was 4.42 and the fatal- 
ity rate for the entire industry was 1.26. These rates compare with a quarry 
rate of 0.52 in 1940 and a total fatality rate for the quarry and related 
works of QO. 20. 


The senrateringieys rates per million man-hours of sapievnent have not: 
shown a definite trend. Rates at the quarry decreased from 73.05 in 1940 to 
45.61 in 1943 and increased to 79.68 in 1945. Rates for the entire industry 
are the lowest for the period 1940-1 ae in 1945, when the rate was 49.97, 
the high was. 74.44 in 1942. | | 


Trap Rock 


The number of trap-rock quarries has decreased from 145 in 1940 to 113 
in 1945; employees inside the quarry have decreased from 1,896 in 1940 to 
1,137 in 1944 and 1,208 in 1945. Total employment in quarries and related 
plants in 1940 was 2 ,951 and 2,079 in 1945; the greatest eaplomment was in 
1942, when 3,114 workers were reported. 


The fatal-accident rates per million man-hours of employment in quarries 
has not shown a definite trend; in 1940 the rate was 1.07, and in 1943 it was 
1.72. There were no fatal accidents in the quarries in 1945. The fatality 
rate for the industry ranged from 0.70 in 1940 to 0. 7 in 1944; there were 
no fatal accidents in 1945 table 719). 


The nonfatal - -injury potee per million man-hours of employment have de- 
creased each year since 1941, when the rate was 77.01, and in 1945 it was 62.12, 
The nonfetal-injury rate for the industry foe from 68, 31 in 1941 to 47.15 in 
1945, with a decrease each year. . - 


The Limestone industry, whose chief product is lime, has shown little 
progress in reducing the accident frequency. The frequency rate for the entire 
industry was 47.60 in 1940, 47.62 in 1944, and 49.40 in 19N5» 


Tne sandstone open quarries had a higher accident-frequency rate in 1944 
than in 1940. The rate per million man-hours of employment was 58.88 in 1940 
and 72.21. in 1944, The frequency rate for the entire industry was 51.82 in 
1940 and 57.28 in 1945; the high was 60.10 in 1941. - 


The accident-frequency rates per million Hae nauk of employment in under- 
ground quarries, compared to open quarries, is shown in table 91 for 1935-1945. 
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It is of interest to note that the underground quarries attained a lower acci- 
dent-frequency rate than open quarries each year during the period except eas 


Accident-frequancy Rates by Kind of Product 


A comparison of the accident-frequency rates per million ee for 
the eight principal branches of the quarrying industry is shown in table 80; 
both fatal and nonfatal accidents are included in the frequency rates. The 
accident statistics are divided into open quarry, underground quarry, shaft or 
slope, total underground quarry, and outside works for the years 1940-1944; 
only the over-all rates are available for 1945. 


The cement-rock open-quarry accident-frequency rate per million man-hours 
increased from 12.99 in 1940 to 22.15 in 1944; the high was 23.90 in 1943. The 
underground cement-rock quarries, however, lowered the accident-frequency rate 
from 25.10 in 1940 to 12.70 in 1944 and 9.00 in 1943. The frequency rates for 
the outside works increased from 9.71 in 1940 to 14.25 in 1944 and then dropped 
to 12.67 in 1945. These statistics indicate that for some reason the cement 
industry safety program is not as effective as heretofore, and every effort 
should be made to again attain the low accident-frequency rates previously 
achieved. The rates for-1944 and 1945 are lower than for other branches of 
the quarrying industry, but the relatively recent increases in the rates 
Should be a cause of a concern to the cement industry. 


The open quarries. of the limestone industry have made considerable prog- 
ress in reducing the accident-frequency rates per million man-hours; the rate 
was 65.57 in 1940 and 47.94 in 1944. The eroaneng ata for the limestone in- 
dustry was 53.10 in 1940 and 39.94 in 1945. 


Underground Quarries 


Quarrying is characteristically a surface operation, but under certain | 
conditions it is conducted underground. In 1935 there were 82 underground 
quarries in the United States, and in 1945 the underground operations had ‘in- 
creased to 104 situated in 22 States. Pennsylvania and Missouri have the _ 
largest number of Ender e une quarries and the meres oy number of meri employed 
in this work. . | 


Quarrying is conducted underground when the overburden of an open quarry 
becomes too heavy to be removed economically or when it is essential that the 
quarry product be delivered to the plant without excessive moisture, or when 
weather conditions interfere with open quarry operations and retard. production. 
The method usually employed in quarrying underground resembles the room-and- 
pillar method employed in many coal mines; the overlying strata are supported 
on pillars, which sometimes are in definite lines and at other times are stag- 
gered. The rock is loaded mechanically into cars or trucks and transported to 
the surface. Electric locomotives or Diesel- or gasoline -powered trucks are 
used for haulage. Ventilation is provided by. the numerous openings to the 
surface and by blower fans. Ina ‘few instances, the underground quarries have 
been developed so as to provide adequate mechanical ventilation by fans placed 
on the surface or at the foot of a Shaft. 
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Underground quarries have slightly better accident records per million 
man-hours of employment than open quarries, notwithstanding that they are in 
reality mines and subject to many of the hazards of underground mines (table 
Bi). | 


The principal causes of fatal accidents in underground quarries are (1) 
falls of rock, roof, or wall, (2) explosives, and (3) haulage. The principal 
causes of nonfatal accidents in the period 1936-1942 are (1) falls of rock or 
roof, (2) handling rock while pope ane at the eee face or from a: oe (3) 
haulage, and (4) drilling. : 


Some operators of underground quarries claim the method to be more " flext- 
ble than open quarries, permits selective mining and insures 4 more uniform 
product to the plant, and reduces absenteeism because of inclement weather. 
The mechanical equipment for this type of quarrying has improved, and it is 
probable that the number of these apEraetoes will increase. 


e Sane quarries | Open quarries 


| Number of Number Frequency rates '!Frequency rate 
junderground| of per million per -milkion 


man-hours man-hours 
1935s .0.| 9 ae ee 62.521 
1936 sees | Biuee 60.186 
1937: ‘so. : | 9 | 63 .003 
2: | a 2 62.142 
1939 s.0.| | Ee ails 62.182 
1940 Kone 4 Ce | 98.792 

, ! | = 
IRE cee} = 10 “7 “35h -6 =| 302-8860 ts | 63.573 
UMA sevey = 1D) 3,210.) 3 | -357- | 49.98. |. 54.562 
19hS .602] 108 «|= 2,830 | 5°} 308. | 48.31 I- 50,857 
194k ..6.) 105 . 2,370 i k dL .2n3. ! 43.43 | 50.983 
, | Shafi? 


Relation of Size of Quarry to Fre uency of Accidents 


Accident statistics of the quarry 5 samen when classified according to 
the number of employees working inside the quarry,are shown in table 82. These 
quarries are classified into 10 employment groups: ape from "1 or 2 men” in 
the lowest and m400 and over" in the barre gs 


8 


It is waveuoueice that: aupesinctcte 25 paved’ Gf tie aiawniee employ 1 
to 4 men and about 50 percent of the’ quarries employ. léss than 10 workers per 
quarry. The number of quarries enploying 50 or more. men’ per quarry has de- 
creased from 118 in-1940 ‘to 55 in ‘1945; this is significant ‘in considering the 
accident statistics of the industry since a. Sey of this size had the lowest 
accident frequency in the. period sg habia 
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Quarries employing 5 to 9 men had the highest frequency of accidents in. 
the industry, ranging from 78.60 in 1940 to 71.73 in 1945; accident sales aa 
for the entire industry was 57.55 in 1940 and 50. 05 in 1945. | 


The relative safety of quarries should not be gaged entirely by ‘the size 
of the operation, but the statistics shown in table 83 definitely indicate that 
the larger quarries are safer than the smaller ones. It is probable that. this 
can be explained by better supervision, better equipment, and probably better 
job training given workers.in the larger quarries. Essentially the same situa- 
tion was found in the analysis of frequency of accidents in bituminous o> and 
lignite mines. is 


TABLE 83. - Employmen 7 and accident data in the drilling 
branch of the petroleum industry 


Number of workers | _ 


| Number | : re Per se | 
of | Per disabling | njury rates 
Year workers | fatalit in ' Frequency | Severity 
193 eeeveseoees yO 1,021 ® 69 0 6.56 
1935 @eeoeveeee 6,779 -1° 678 9 55019 | 8.71 
1936 eseeseenern 8 ,888 4 683 | 9 56.74 7.59 
1937 .eceeeee | 8,685 | 668 |! 9 ‘| 52.70 6.75 
1938 secsccces oar 1,436 | 10.. 49.51 | Ye 
1939 sessceces | 8,136 | 813 | 11 45.92 | 6.62 
1940 .ceseeeee | 8,478 { 1,695 | 13 40.03. | 4.35 
1941 eeceoeegacne 8,277 : 637 | 11 43.70 6.96 - ‘ 
G42 crccceese | 5,762 2,881 | 10. 46.28 2 Bl 
1943 eceoecesvercone 3221 870 8 33099 5.06 
19K weeeeeee 00,112 616 ! 7 sd 6.9% 


PETROLEUM INDUSTRY 


Accident statistics of the petroleum industry have beeh assembled and 
published by the American Petraleum Institute. for’ mhny years; . the Bureau of 
Mines started to compile tHe ‘accident statistics of this induétry' only rela- 
tively recently, hence most of the discussion of the accident’ récord of the 
petroleum industry is based upon information published oa the" paige Petro- 
Leum Institute rather thon. the Bureau of Mines. , 


The ramifications of the activities of the petroleum tndistry are diversi- 
fied, starting with the exploration work of. the’ geologist’ ahd: geophysical, sur- 
veyor "or by straight wild ‘catting” in the search for new oll structures, drill- 
ing of the wells, production ‘and refining of the oil, transportation of it by 
pipelines, rail, and steamer, . and. marketing, both wholesale end retail. Obdvi- 
ously, the hazards encountered by workers in the various branches differ, and 
comparisons of the accident rates of the various branches are difficult to 
make on any basis thet is basically fair or comparable. 
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The geophysical exploration work includes geological studies that are 
made by oil geologists, assisted in more recent years by gegphysical surveys. 
Surveys employing geophysical methods require the use :of. explosives, and rela-. 
tively large amounts of certain types of explosives are used.in.this work each 
year. As in mining,.the use of explosives brings definite hazards to those who 
use them, and asa consequence accidents Cp are occur: ciel A fre- 
quently in making geophysical se aa . ; 


Drilling of. wells involves the use of. neeey: eusienant and. tools, and this 
branch of the petroleum industry is the most hazardous as shown by the. yearly. 
statistics, The frequency rates for the drilling branch decreased from 69.04 
in 1934 to 40.03 in.1940, but since that. FORT a, have increased to 65.84 in 
1944 and 74.73 in 1945 (table 83). 


The severity i ail aaa bid ania oteuetiis 
to : low of 2.84 in 192. The nen te ine in 1945 was the highest since 
1934. | 


“ Frodictton at pis pe Si 
The production branch of the seehelisiin ands ee achieved a substantial 
decrease in the severity rate during the period 1933 to 1945, inclusive. The. 
severity rate. in 1933 was 4.35, and it decreased to 2.07 in 1944 and 1.28. in 
1945. During the same period the accident-frequency rate decreased from a 
high of 25.74 in 1934 to 18.91 in 1944 and 18.68 in-1945. 
was 14.87 n 1940 and 14.89 in 1939 (table 8). "4 


- Employment and. accident data. in the production | 


ee 5» © we Fe 2 


TABLE 84. ctiol 
branch of the petroleum industry ,_,.. 
| Number of workers | oe 
ow ce ‘Per ae eee ee 
ae of Per disabling _In ury rates 7 
Year [workers fatality | injury Severity : 
19271 eeenven » 033  € a “59. 59 * 3.6 ~ 
1933 ercccroce. 5660 1,139 22 24 15 435 
193 svicseawew | 30,256 1,75 ; “er o|> es.7h- | 3.32 
1935 cescencve | 52,527 3,089..|... 22 23.93... 2039. 
re 1936 eececcves 5h, 115 } | 1, 746 : el ah ae - 3 26 
| 1937 scwseceee | 57,3421, 1,850 21: | 23.433. | 2479 
es? 1938 wedeeeveves | 56, “FOL IF 1,955 | 27... . 17.93 car a 231. 
- 1939 idee one 159516 , 2,548 - 33 =|. 14.89 |.:1.95 . 
1940 sesesecee | 50,197} 2,282. | 3 14.87 2.28 |. 
1941 ervece ee ce 47,933 | 2,996 . 32 a L5. 42 ' 21.80 
1GUS .cxaieiees” ps 2,524 | 32 15.28 |. 1.85 
1943 @ceorvesece tee 2,889 | 25. : 18.22: +1266. 
19k veeevevey | 46 713 | t,946 -! aa... | 18.91 || 2.07. 
60 ; i »-. 1, 18.68 .1.28 
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Refinin 


The number of workers employed | in the refining branch of the petroleum 
industry increased from 74,821 in 1933 to 126,365 in 1945, and during the 
period the severity rate Ancreaned from 2.10 fe 1933 to 1.20 in 1945, which 


was the lowest rate attained. 
this was followed by 1.35 in 1943 and 1.75 in 1944. 


The previous low rate was 1.21 in 1942, but 
The accident-frequency 


rate for 1943, 1944, and 1945 is approximately the same as in 1933 and 1934, 


when the rates were 11.87 and 10.63, respectively. 


The rate decreased steadily 


until 1940 when it was 8.25; the rate in 1944 was 11.22 and 10.98 in 19H5 


(table 85). 


TABLE 85. 


Year 


é-siee a 06.42 
Se ea 
eereeveee8 
ee@eeevsvece 
eeeeoeoeees 


eee 


~ Employment and accident data of ‘the refining 


branch of the petroleum industry 


Number of workers 


Number Per 
o} Per disabling Injury rates 
workers | fatality | injur Frequenc Severity — 
34,761 2 5514 2 16.49 2.30 
74,821! 2,078 | 45 | s..87 2.10 
76,735 | 3,069 - 50 10.63 1.60 
86,967| °3,623 | 56 9.46 1.38 
91,312} 2,945 | 56 | 9.50 1.61 
! 
95,976| 3,428 58 | Bee 1.35 
91,981 3,170 2+. 39 | 8.78 1.46 
92,427) 3,187 | 59 | 8,56. 1.39 
96,755 | 3,225 | 62 | 8.25 1.43 
100,131} 2,225 | 60 : 8.45 1.82 
107,215} 3,697 |. 56 . J]... 8.77 1.22 
112,793 | 2,71 | kt | io. 4 tae 
123,53) |. -3,,936 | 37 ': 12.22 4:an 
126 , 365 | | 38 : 8 1.20 


a A 


Over-all Accident Rate of the Petroleum Industry 


Some of the branches of the petroleum industry are not included in this 
discussion of safety in that field, as they are related only in a general way; 
the more important of ‘these branches are the pipe lines, marine transporta- 
tion, natural-gasoline production, and marketing, both wholesale and retail. 
However, the over-all accident record of the entire industry is shown in table 
86. There has been little change in the frequency rate for accidents in the 
13-year period 1933-1945; the frequency rate was 13.00 in 1933, 14.60 in 1937, 


and 14.43 in 1945. 


The severity rate decreased almost steadily from- aie in 


1933 to 1.30 in 1943, but it was 1.46 in 1944 and 1.35 in 1945. 


The reduction in the severity rate for accidents is signittoant. inasmuch 
as it indicates a decreasing amount of lost time per accident; possibly the 
smaller improvement in frequency rate is due, at least in part, to the fact 
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that reporting has been more complete in recent years than in the past. 
Reference to the statistics shown in the various tables relative to the petro- 
leum industry for 1927 show that.a marked over-all improvement has been made 
in the general safety record of the industry. © 


TABLE 86. - Employment and accident data for all branches 
- | of the petroleum industry a 


Number of workers eee! 
Number Per 
of Per § | disabling Injury rates 
fear workers | fatalit injur Severit 


L9QT acccceeee | 88,572) 1,476 |. 11 31.15 | 2.65 
1933 ccoccroee | 274,204 2,312 36 13.00 1.90 
1934 .eceseeee | 285,294 | 2,801 | 33 14.31 21.69 
1935 scercveee | 303,982 | 3,039 3302 13.96 | ‘1.55 
1936: .cceceeee | 304,147] 2,432 33 14.55 | 1.89° 
1937 GCeceoeesorve 324,956 2,708 33 14.60 | 1.67 
1938 wccovseee | 316,987 2,733 38 12.64 ' 1.59 
1939 ecoveceee | 315,731 | 3,222 LO - 11.96 1.41 
UDUO weesevees | 327,112 | 3,239 Ay 11.59 14h 
DHL ..eeeeeee | 333,122] 2,948 ui 11.78 {| 1.44 
1942 .....0.6. | 335,328] 3,204 | ho 11.72 1.31 
1943 -.eeeees- | 335,570 1 2,970 3h 12.87 | 1.30 
ON gee ceeee | 346,140 | 2,565 |- 31 13.57 1.46 
ene ween) 300.1 2,922 1. 1h 4 1 


For many years the petroleum industry has been cognizant of the basic 
importance of operating with regard to the safety of employees and plant as 
well. Relatively few petroleum companies, large or small, have failed to 
establish some type of agency with the forwarding of health and safety as a 
primary continuing activity. Over the years the Bureau of Mines has cooperated 
relatively closely with the petroleum industry in its safety work, and numer- 
ous Bureau of Mines publications have been issued as a result. One of the 
Bureau of Mines safety procedures that has been adopted to very good advantage 
is the training of employees in first aid to the injured, a very effective 
type of accident-prevention procedure if the training is done efficiently; to 
January 1, 1948, more than 150,000 employees of petroleum companies have taken 
the Bureau of Mines first-aid course, and it is confidently believed that hun- 
dreds of lives have been saved in the petroleum industry through this one 
activity. At one. time,.one petroleum plant had more than 5,000 personnel 
trained in first-aid. ‘Numerous other safety and health procedures have been 


pei orate ee the petroleum industry and the United States Bureau 


The petroleum industry has established some extremely meritorious safety 
records by individual companies or in individual plants and areas, ahd the 
records of the Joseph A. Holmes Safety Association are replete with informaticn, 
about the numerous awards given to units of the petraleum tndustry~during- thé 
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past 20 years. Scores-of-petroleum plants, units, or. areas “have worked 500,000 
or more man-hours. without. a lost-time accident;° dozens have worked 1,000,000 
'or.more man-hours without a lost-time accident, ‘and at. least one. plant has 
worked more than 5, 000,000 man-hours without a lost time accident to its full 
complement of workers, totaling over 8,000. One petroleum company had 8 differ- 
ent units, every one with 1,000,000 or more man-hours of exposure without a 
lost-time accident. These fine safety records in the petroleum industry come 
from several States,’ from both large and small. organizations , and from almost 
all. types of activity in the petroleum industry. 


HEALTH OF MINERS 


It hae iene been recognized that nearly all re peviatntae to health, 
sefety, and efficiency in the mineral industries are so ‘inherently interlocked 
that any attempt to. try to engage in any one without paying due attention to 
the others is almost certain to result in ineffectiveness if notin absolute 
disaster. Hence, Bureau of Mines employees in the Health and Safety Division 
are prone to associate all three of these phases of mining when any one is 
brought up for discussion or action; and most of the hundreds of pamphlets 
issued by the health and safety workers of the Bureau of Mines: since its incep- 
tion in’ 1910. have recognized this interdependence in somo ‘manner. 


No ' ria jor indtistry has any greater need to saponieea the ‘health and safety 
of workers than has mining, and it is generally admitted that mining is an 
ultra-hazardous occupation requiring exercise of the utmost precautions at all 
times, if the health and safety of the workers as well as productive efficiency 
are to be even fairly well protected. Mine workers are subject, to essentially 
all of the ills and ailments that affect. persons.who engage in ‘productive work 
on the. surface; in addition, they are confronted with definitely unusual health 
problems almost wholly related to their BUM eDESuaG environment and other 
surrounding conditions. 


Health is the greates asset of miners, as it is of e211 human beings. To 
miners , however, it probably is relatively more valuable than to most people, 
‘as. their occupation almost,-invariably demands more than ordinary physical 
ability, porticularly endurance; in other words, miners must be “he-men." 

When their health fails, they usually are relegated to the scrap heap; for 

- this reason, many ex-miners, some of them at a relatively early age, especially 
in the past, have become watchmen, truck farmers, chicken raisers, or owners 
of taverns, or. pool halls, or have become engaged in some similar occupation. 


As ee health, miners have some advantages as well as numerous very 
definite disadvantages over persons engaged in other’ types of industrial en- 
deavor. Virtually all miners are forced to take considerable exercise, and 
our medical authorities. tell us that only through exercise can good circula- 
tion of the’ blood and the efficiency of the various vital Brees be maintained. 


Any .persgn who loads 6 to 10 or, possibly 20 tons of coal. or. nebk. per day 
using a shovel or who "wrestles" all day with a several-hundred-pound drill or 
a several -thousand-pound mining machine’, or who follows a mule or even a loco- 
motive in hauling. Scores of cars of coal oe rock, or who walks or partly runs 
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through several miles of muddy, low, or hot underground workings, or who | 
climbs several hundred or possibly several thousand feet of ladders per’ day 
certainly expends mich physical effort and undoubtedly derives numerous advan- 
eens (es well as some disadvant tages ) over ‘those whose work is Sedentary. 


In senseats, mine workers in reasonably.well-conducted. mines, especially ~ 
in bituminous-coal mines, have almost ideal working conditions’as regards tem- 
perature and. humidity. The underground temperature of the air. at the working 
- places is usually around 50° F. (generally between 50° and 70° F.), and the 
relative humidity is around 80 or 90 percent, both temperature and humidity 
conditions being ideal for health and for efficiency in the performance of 
work. ‘In most mines the temperature is essentially constant throughout the © 
hour, day, week, or year; any variation is relatively slight, end underground 
workers are usually free of danger or inconvenience from heat. Or. cold, rea or 
snow, and wind. on the surface. 


There are exceptions, however. In many deep mines the temperature is — 
high; in others, both temperature and humidity are high; and in shallow mines 
the workings are often affected by outside climtic conditions , including, to 
some extent, winds. a 


++ Gcal mines, ih general, have “good" air and far better ventilation sys- 
tems than other. types of underground operations, owing largely to the fear of 
explosive. gas even when it is not actuelly present;. State. regulations as well 
as the desire for self-preservation of the:mine and the workers in it point out 
the advisability of ventilating. Most-coal mines, therefore, have definite and 
fairly effective. ventilating systems, end the chemical quality of the air ts 
usuelly excellent. Ordinarily, the oxygen content of the air of coal-mine — 
working places is over 20 percent, carbon dioxide is less than 1 percent, and 
ene gases are usually Bpeonee 


Every yeer, however, the nares of Mines ‘fiela men find scores of in- 
stances in which air in working places of supposedly well-ventileted coal and 
noncoal mines contains less than 20 percent oxygen (in some instances below 18 
percent). and more than 1 percent or even as high as 2 or 3 percent carbon 
dioxide. During.the past few years far too many samples of air taken et work- 
ing places of conl and noncoal mines heve contained the very. toxic carbon 
monoxide gas in definite quantities (0.01 to 0.03 percent), this ges is found 
usually in poorly ventilnted places in coal mines in which black blasting pow- 
der or its supposedly "safer" alternative, pellet powder, is used, or where 
dynamite is used in noncoal mines or even’ some coal mines. More than 1 percent 
of methane is rarely found in coal-nine working places, though there are occa- 
sional instances in both anthracite and bituminous mines (especially in anthra- 
cite mines with pitching beds) of asphyxiatipn of workers upon entering: atmos- 
pheres containing so much methane as to reduce the oxygen content below respir- 
etory requirements; unconsciousness or death is due to lack of oxygen rather 
then to the high methane content. In some coal mines. sulfur gases such as 
HoS or SO are released by water ee end occasionally the gases occur in 
ate percentages. | | : 
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The air in working places of metal or nonmetallic-mineral mines is far 
more likely to be chemically deficient or contaminated than is that in coal 
mines owing to the fact that noncoal mines are supposed to be free of explosive 
gas (though explosive gas actually is found in some noncoal-mine workings); 
hence, neither the State laws nor consideration of protective expediency forces 
them to install, maintain, and operate really efficient ventilation systems. 
As a consequence, in many noncoal-mine workings where there is little or no 
effective air circulation, one is likely at almost any time to find air con- 
taining less than 18 percent of oxygen or 1 or more percent of carbon dioxide 
or various kinds of noxious fumes, such as carbon monoxide, oxides of nitrogen, 
or various sulfur gases from blasting with dynamite and fuse or released from 
water infiltration from strata. In addition, some noncoal mines, especially 
small operations, use steam or gasoline engines of various types underground, 
and the workings are almost certain to be more or less contaminated at times 
with poisonous gases; numerous deaths occur nearly every year through use of 
gasoline-driven equipment in small mines, especially in the driving or de- 
watering of shallow shafts. 


The air of mine working places, although sometimes containing abnormal ges 
constituents, is not generally so impure as to menace the health of workers; 
yet it often contains enough carbon monoxide to cause headaches or other more 
serious symptons ond occasionally enough to cause death in both coal and non- 
coal mines. In some instances, mine air becomes so deficient in oxygen that 
it causes workers to exert undue effort. in their labor; in others it causes 
serious physical symptons and even unconsciousness or death. Distinctly poi- 
Sonous gases, such as hydrogen sulfide, sulfur dioxide, oxides of nitrogen, 
and numerous others, are found occasionally, sometimes causing relatively light 
Symptons - more or less serious irritation of the eyes, throat, or lungs or 
serious permanent physical or physiological effects and even death. 


Some mines are definitely wet throughout, and many have some workings that 
are wet; but by far the greatest number of underground workers have dry sur- 
roundings in which to labor. Although wet workings usually have some advan- 
tages and some equally definite disadvantages as regards the effect upon health 
of miners, dry working places also nave both good and bad features; unquestion- 
ably, the more pleasant working conditions in dry places carry with them far 
greater health and safety hazards to underground workers than do the wet 
places. 


Wet places in a mine may merely be workings with water or mud on the 
floor, or there may be workings in which water falls through the air like rain, 
ranging from a drizzle to a downpour. The ill effects upon health vary; in 
certain lead-ore mines the water may carry lead compounds in solution and cause 
lead poisoning in the workers. Under some conditions in copper mines copper 
salts are dissolved in the water, and the workers have what are termed as 
“copper sores", and unless their feet are well protected from the water they 
may become too sore for walking. The copper sores, however, afflict various 
parts of the body subject to contact with the mineral-impregnated water. Where 
the water and air are cold (the temperature of some metal mines is around or 
even lower than 400 F.), many workers are subject to respiratory trouble, such 
as bronchitis or pneumonia, or have rheumatism. In wet mines having high 
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temperature (iangonets? mines have ais and water temperatures: up to or over. 
100° F. and a few around or over 150° F.) the workers may be afflicted from 
time to time with boils or become weekened from too profuse perspiration or 
from undue heart strain; in wet mines in climates with really cold winters , 
the workers often suffer undue exposure in wet clothing in travel to the sur- 
face or upon coming to the surface unless Sayer et precautionary measures 
are. taken. — 


Although -1 ances who work in wet places in mines thus have some health 
hazards and their work usually is done under: decidedly unpleasant’ conditions, 
they ordinarily escape the real scourge of the- miner, the dust hazard, to which 
nearly every underground worker in dry mines or even in dry places in wet mines 
is subjected. In wet coal mines workers have relatively little fear of the 
widespread coal-dust explosion, which may snuff out the lives of all in the 
mine; nor do.they fear that their lungs or bronchial tubes or throat may be- 
come incapacitated through breathing very finely divided dust particles float- 
ing in the air. Workers in wet mines, whether producing coal or other mate- 
rial, have the satisfaction of knowing that miners' consumption or so-called 
miners’ asthma is not likely to afflict them and Eenry. them to an untimely 
death. 


In mines that are ieee or in dry places in mines that might be termed 
"wet,'' in general nearly all ordinary mining processes tend to produce or 
disseminate dust, Certainly, blasting, shoveling, hauling, timbering, dry 
drilling, chute loading, and other activities in dry metal or nonmetallic- 
mineral mines are dust producers; likewise, blasting, drilling, shoveling, 

- cutting, machine loading, hauling, and other essential coal-mining activities 
tend to "make" dust. In both coal mines and dry noncoal mines, much of the 
dust is very fine and is in suspension in the air breathed by the workers. 


.For generations it has been known that under some conditions breathing 
certain kinds of dusts has a harmful effect upon the health, and much has been 
written about dust diseases such as silicosis from: breathing siliceous dust, 
anthracosis from breathing anthracite dust, siderosis from iron-ore dust, as- 
bestosis from asbestos, etc. The term that indicates dust disease, in general, 
is “pneumoconiosis ," and as a matter of fact this is very probably the term 
that should be applied to any dust diseese that affects the lungs or lung pas- 
sages. There is good reason to believe that no one particular dust is entirely 
responsible for any of the dust diseases, such as silicosis, anthracosis, sid- 
erosis, or. others of. Like nature . 


After more than 30 years of dy of the Snpinsevine phases of dust dis- 
eases in. mining, which included the taking of air-dust and other samples and 
readings of various kinds in many thousands of.mine working places in coal, 
metal, and nonmetallic-mineral mines, it appears to be probable that. breathing 
large quantities of relatively Pinely divided dust over long periods ultimately 
will harm the health. Such dusts include not only siliceous dust (whether as 
free silica or in combined ‘form as silicates or otherwise), but also bitumt- 
nous-coal or anthracité dust and dusts of iron ore, limestone, alumina, or 
any other mine dust, or any or all combinations of. ’ these dusts... 
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Moreover, the dust problem, as regards health and safety in coal mining 
and health in noncoal mines, is or should be almost entirely an engineering 
and operating problem. It now is used largely as a type of racket in which | 
the victims of dust disease get little or no relief, financial or otherwise, 
and the mine operators, chiefly through their own sins of omission, are har- 
assed by lawsuits or foolish regulations. Moreover, well-meaning but poorly 
informed lawmaking bodies or investigating committees promulgate regulations 
or laws on dust disease, chiefly silicosis (an ailment that cannot be diagnosed 
accurately), when, as a matter of fact, no definite data are available concern- 
ing numerous essential factors, such as the kind of dust that will induce sili- 
cosis or pneumoconiosis, or the size, number, or weight of the particles, or | 
the percentage of silica in any dust to make it harrful, as well as numerous 
other data essential to a really correct determination of the definite cause 
of the injury.to the health of the victim, even Bane the injury itself may 
be readily eEpepent: 


With our decidedly limited kmowledge of the facts underlying causetion 
of dust diseases, the only safe method of handling the: problem at present is 
to accept the idea that the long-continued breathing of eir containing large 
quantities of very finely divided dust will almost certainly have harmful 
physical efrects sooner or later to mine workers who breathe the dust and that 
the only known "cure" is the prevention or limitation of the occurrence of dust 
in mines. This is an engineering-operating Se here: Wane = the eontnes 
of those who operate or work in mines . 


The introduction of rock dust Anteeout mines to prevent or to limit ex- 
plosions is a long step toward coal-mine safety and, if done with judgment, | 
need not introduce any additional health hazerd into coal mines. If the face 
regions and floor of main haulage roads of our dry coal mines are kept well 
watered and rock dust is applied to all other accessible surfaces, there will 
be little or no health hazard other than possibly to the persons who do the 
rock dusting, and those persons can be protected by. taking precautions against 
breathing heavy concentrations of dust more or less continuously. Water should 
be piped to all dry faces in coal mines and used on the cutting mechine while 
undercutting, overcutting, centercutting, or shearing, and the face worker 
should.sprinkle the face region within 40 or 50 feet of the face (ribs, roof, 
floor, and coal pile) at least three times daily, as well as sprinkle (not - 
soak) the tops of all londed cars before they leave the face. The floors of 
main haulage roads also should be kept wet. Those who apply the rock dust 
should use respirators or otherwise toke precautions not to breathe heavy con- 
centrations of any kind of rock dust for long periods day after day. 


Sanitation in end around mines has been improved considerably in recent 
years, but in the majority of both coal and metal mines and mining communities 
much remains to be done before the miners or their families can truthfully be 
said to work or live under up-to-date. sanitary conditions. Sewage. conditions, 
although fair in. some metal mines and good. in some so-called model mining con-. 
munities, in. general. may be termed deplorable without exaggeration. In coal 
mines any attempt. to. remedy such conditions would be ridiculed by the workers 
as childish or, effeninate, Although many metal miners are inclined to react 
favorably to rules, regulations, equipment, or devices designed to improve 
underground sewage “conditions ; 
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Housing as well as sewege: conditions in many mining communities consti- 
tute ample warrent for continuing to use the designation "mining camp/" even 
though the mining industry may resent the term. .The mines of the United 
States, with some exceptions, have not had the assurance of stability of 
operation or length of life to justify the necessary expenditure for really 
good sanitary conditions in mining communities; these include such features 
as sewers, city water systems, concrete roads and sidewalks, lawns, brick or 
concrete houses equipped with baths, running water, and other conveniences 
once considered luxuries but now regarded as necessities, especially in town 
or city life. Many fairly progressive mines have failed to provide a usable 
wash house, though some mining companies have wash houses or "drys" that re- 
semble palaces; in general, not enough attention has been given to this impor- 
tant matter at mines in the United States. Provision by the companies of 
better welfare and sanitation facilities, including houses, amusement halls, 
washing, bathing, and latrine accommodations at mines, and sewage facilities 
in mining camps, city water systems, and other like features for workers and 
their families very likely would not only pay well in the satisfaction. they 
bring to those who work in mines but would also pay well in dollars and cents, 
in cooperative spirit which they bring sooner or later with decrease in labor 
turnover, and with numerous advantages brought about by attracting recruits 
to the industry, the latter being of utmost importance in the post-war period. 


In the coal mines of the United States education regarding the dust haz- 
ard is needed badly. The coal-mining public, instead of “standing pat” and 
referring to out-of-date and often misleading foreign statistics that coal 
dust is harmless to health or is even healthful, or accepting equally mislead- 
ing opinions of so-called dust experts that only one or possibly a few dusts 
can be considered harmful should make impartiel and comprehensive studies of 
dust conditions in coal mines (anthracite, bituminous, and lignite), paying 
particular attention to examination of the nose, throat, and chest conditions; 
coal-camp doctors who have or at least should have direct knowledge of the © 
harmfulness of coal dust to underground workers, especially those working on 
mining, loading, or hauling machines, should write technical articles describ- 
ing the true situation; and State and Federal authorities as well as other 
interested agencies should cooperate in-making studies and publishing results 
on the health of workers in dusty places in all types of coal mines. 


A relatively short presentation cannot adequately cover the essentials in 
trying to evaluate the results and accomplishments of the mining. industry in 
its health and safety efforts for the benefit of those engaged in the mineral 
industries, although a glance through the bibliography of published matter, 
issued by the Bureau of Mines, covering investigations and their results with 
reference to health and safety in the mineral industries indicates to a certain 
extent what has been done as well as what has been attempted. 


Statistical information as to health in the mineral industries, gear as 
well as noncoal, is so fragmentary as to be almost nonexistent. Nevertheless, 
although much hae been ‘done along the line of dust control in both coal and 
noncoal mines in the United States, very much remains to be done, and in the 


doing the harvest will be a both from a financial and a humanitarian point 
of view. 
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‘ Does Safety and Health Work Pay? 


The monetary savings earned Susien reducing the number of accidents and 
improving the health of the workers in the mining industry are difficult to 
ascertain in terms of. dollars and cents, but some fairly accurate estimates 
are made by insurance companies. and various associations as to individual 
mines or 8s to mines of eEetyiGuee mining componice.: 


“As regards safety vork, some definite nationvide figures are available 
and are offered. During the 5-year period 1906-1910, inclusive (just before 
the creation of the Bureau of .Mines), 13,288 persons. were killed in the. coal 
mines of the United States, an average of 2,658 per year, and the fatality 
rate for this 5-year period was 5.89 persons. killed per million tons of coal 
produced. In the,5 years 1941-1945, 6,580 persons were killed’ in the coal 
mines of the United States, and the fatality rate was 2.07 versons killed per 
million tons of coal produced; the aene ey rate dropped 65, percent from the 
ae be rate of the period 1906-1910. | 


If the 5.89 ‘patality. rate for the 5-year pertod 1906-1910" had continued 
to the first of January 1947, the number of fatalities from 1910 in the coal 
mines of the United States would have been at least 38,000 more than they 
actually were; hence, during the life of thé Bureau of Mines ‘to January 3 
1947 (36-1/2 years), the reduction in the coal-mine fatality rate indicates 
an average annual saving of life of more than 1,000 persons; simfler figures, 
on prevention of nonfatal accidents are not available, but ‘it is estimated that 
over the years at least 50 nonfatal accidents occur to 1 fatality; hence, it 
is probable that about 50,000 nonfatel accidents also have been prevented 
annually. If the cost to the operator of a life is translated into cold- 
blooded dollars and cents end a relatively. low amount, such as $5, 000, is 
taken as the "value" of a life, it will.readily be seen that, irrespective of 
ethical or humanitarian consideration (and omitting nonfatal accidents), the 
annuel saving of somewhat more than 1,0CO lives may be considered as "worth" 
more than $5,000,000, or about three fines the total amount being expended by 
the Health and Safety Division of the Bureau of Mines annually during recent 
years, and at least 10 times as much as was spent.on health and safety work 
in any year prior to 1935. If it also is conceded that as many as 50,000 non- 
fatal accidents per year have been prevented (the assumption is by no means — 
unreasonable), and the "cost" to the operation in compensation, hcspitaliza- 
tion, etc., of a nonfatal accident is placed at $100 (some authorisies esti- . 
mate it at a minimum of $300),.it will. be seen that at least an as7itional | 
$5,000,000 annually has. been saved to the coal industry through the increased 
safety efforts of the past ici laue years. | 


Benefits to workers are even more Agpvsantee, "Preventing the deaths of 
about 38,000 coal-mine workers in the past 36-1/2 years has obviously avoided 
a great deal of suffering, pain, and misery to their families, and the preven-. 
tion of 50,000 or more nonfatal accidents annually for 36-1/2 years certainly 
has saved the miners, their families, ‘their friends, and the community mch 
pain, inconvenience, “end misery, and other losses both ethical and monetary. 
The financial losses to workers that have been avoided through increased safety 
in coal-mine operation are colossal. The average age of the coal-mine worker 
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who was killed in pre-war times was about 35 years; he should, under normal 
conditions, heve a future of active work of at least 20 years. In normal 
times he should earn at least $1,000 annually; at present this figure is be- 
tween $2,000 and $3,000. Hence, in his 20 years life expectancy he would 
receive at least $20, OOO for his services. Thus, extending the lives of about 
38,000 coal-mine workers in the past 36-1/2 years has prevented a financial 
loss to them'of at least $760,000,000. . This does not take into consideration » 
the financial losses saved to the iyeukax through the elimination of large num- 
ber of nonfatal accidents. It thus appears tha more than $20,000,CCO annually 
has been saved to the workers in coal mines through accident prevention. This 
is far more than the total expenditure on safety work made by the Federal 
Bureau of Mines between its establishment in 1910 and the advent of. World War 
II; therefore, the ccal-mine worker unquestionably is reaping annual dividends 
of several hundred (probably several thousand) percent on the expenditures of 
the Fedcral Government in the promotion of BBS by in coal mining. : 


Health and safety work (both research and Jarvies) in the mining and 
allied industries offers large remuneration in salvage of life and limb as 
well as in dollars and cents for dividends as well as capital investment. 

At present, questions in connection with occupational disease are harassing 
industry (both workers and employers);. and mining is very deeply affected; 
much work should be done on the subject of dust alone, and the incentive here 
is one that taxes the imagination, as thousands of workers are incapacitated. 
annually by dust disease, and hundreds die of it. Suits involving many mil- 
lions of dollars have been in court recently in comnection with dust disease 
in mines and tunnels, and this should be taken as a warning, because indus- | 
trial workers in the United States are becoming increasingly dust conscious. 
Unquestionably, the prevention of dust disease in mining is a problem that can 
be solved, and the various ramifications of dust occurrence should be attacked 
constantly and vigorously. The Bureau of Mines undoubtedly is the best. agency 
to handle most of this problem, not only in the field but in the research 
laboratory. Numerous other health and safety problems in the mining and 
allied industries also can and should be solved, and the Bureau of Mines is | 
the logical organization to do much .of the work in cooperation with those en- 
gaged in coal mining. In all kinds of mining, although much progress has been 
made during the past several years in promoting safety, and tangible evidence 
of this progress has been apparent during the past 5 or 6 years, there is no 
question but that accidents could be reduced at least 50 percent (possibly as 
mich as 75 percent), in which event the financial savings would amount to 
millions of dollars annually to both workers and operators, to say nothing. 

of the admittedly great humanitarian and sociological benefits that certainly 
would accrue to the entire Nation. Here, again, the Federal Bureau of Mines, 
with its vast experience and with a definite record of accomplishment, is the 
spark plug to keep the work functioning effectively. But to enable the Bureau 
of Mines to do a good job, the funds allotted to it for health and safety work 
should be increased severalfold, and at all times the cooperation of those 
engaged in the industry is absolutely indispensable. 


The foregoing facts about the value of safety in coal mining are more or 
less true of other phases of mining and allied industries, all of which still 
have a relatively high rate of.accident occurrence, though much progress has 
been made in the past several years. 
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The beneficial effects of the health work of the Bureau of Mines in coop- 
eration with the mining industry can be no means be shown as readily in statis- 
tical form as can the effects of the safety work, but with respect to a con- 
siderable number of investigations by Bureau of Mines personnel of gases, dusts, 
temperatures, humidities, and other similar matters, definite information can 
be given not only as to their effect upon workers but also as -to protective 
or preventive methods, devices, and procedures.. The work of the Bureau re- 
garding respiratory protective equipment is of utmost imoortance. Information 
given by it to the public as to the effect upon health of breathing gases 
(carbon monoxide, hydrogen sulfide, etc.) has not béen exceeded by any other 
agency in the United States; its early work in dust constitutes the basis of 
information and teaching on these matters today in industrial work; and numer- 
ous other fundamental accomplishments could be mentioned, the details of which 
cannot be given in a short paper. Fortunately, the mining industry has used 
the available data, and as a result mich eect has been eecompatehed even 
though much remains to be done. 


TREND OF FATAL ACCIDENTS IN THE MINING: INDUSTRY 


Statistics on injuries (fatal: ard nonfatal) received annually by workers | 
in the mining industry are important, as this is the only tangible means by — 
which progress in safety in the industry can be measured. A reduction in 
fatal and nonfatal injuries over an extended period of years can justly be. 
attributed to work that has been done to improve conditions and to make the | 
mines safer. 


Fatal-accident statistics are more inclusive andy much more definitely 
comparable than nonfatal-accident statistics., as all States require fatal 
accidents to be reported to the proper authoritics. Unfortunately, this is 
by no means universally true of nonfatal accidents, and there is wide varia- 
tion in reporting them. The progress of safety in mining can be measured 
relatively well at present by the use of fatal-accident statistics, even _ 
though additional information oe desirable. : 


Graphs and tables showing the annual fatality rates in the various 
branches of the mining industry are difficult to evaluate because of their 
wide fluctuation over a period of years, and in some cases they can give erro- 
neous impressions unless care is taken in their interpretation. For this rea- 
son, trends or averages are useful in evaluating the over-all picture of acci- 
dent occurrence. The following frends are determined mathematically by the 
method of least squares; the trends are based on the fatality rates per millicn 
tons produced and’also on millions of man-hours exposure where the vps 
is available. 


Coal Mining | 


The trend of fatal accidents in.coal mining (anthracite and bituminous), 
based upon deaths per millions of tons.produced from 1906 to 1946, inclusive, 
is shown in figure 13. The trend indicates an over-all reduction of 67.5 
percent in fatal accidents per million tons of coal produced in the 41-year 
period. The fatality trend based upon millions of man-hours i8 shown in 
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Figure 17. - Trend of fatal accidents, underground bituminous coal 
and lignite mines and surface plants, based on millions 
of tons produced. 
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figure 14. Man-hour statistics prior to 1931 are not available, hence the 
trend is based upon a l6-year period from 1931 to 1946, inclusive. It is 
noteworthy that: both these trends show that material progress has been made 
in reducing ROLOEEEY rates in the causa aaa. of the United States. 


Bitumen. Cok: ana Lind te 

The trend of fatality rates in Bituniaous-ceal aaa lignite mines based 
upon deaths per million of tons of coadi produced and upon millions of man- 
hours are shown in figures 15 and 16 for ‘the period 1931 to 1944, inclusive. 
The trend in both instances shows @ marked reduction in. the fatality. rates. 
some of the reduction in fatality rates can be attributed to the larger amount 
of coal preduced from coal strippings; however, the trend of fatal: accidents 
in underground mines, including their surface plants, is shown in figure 17, 
and this also shows rs marked reduction in the fatality rate ener million tons 
of coal peodects , | . ; 


The trends of Hts rates in $i taninouseeeat and lignite strippings 
from 1930 to 1946, inclusive, based upon millions of tons of coal produced 
and upon millions of man-hours are shown in figures 18 and 19. They -:indicate 
thet less progress has been made in Fecne sug. eaves rates-in Cee oper- 
ations than in underground mining. | 


Anthmaeite 


The trends of fatal accidents in mining anthracite, based upon millions 
of tons produced‘and millions of man-hours from 1931 to 1946, inclusive, are 
Shown in figures 20 and 21. The improvement in.the safety record in this 
period is shown definitely by both methods of calculating the fatality rates. 


Metal and Nonmetallic-mineral Mining 


‘Statistics of seetdente in metal and nonmetallic-mineral mining are based 
upon millions of man-hours of exposure; production in tons of material handled 
is not compiled by the Bureau of Mines. | 


The trend of fatalities at ail mines except coal mines for the period 
1931-1945 is definitely downward. (Fig. 22.) The fatal-accident rates per 
million man-hours. of exposure have declined from a high of 1.16 in, 1932 to 
0.67 in 1945; during the same period the nonfatal-injury rate per.million man- 
hours of exposure has declined from 33 76 in 1931 to 48.63 in 1945. 


Statistics of accidents and sanicynent in acted and ncastadacchincsal 
mining, as compiled by the Bureau of :Mines, are not as comprehensive as in 
coal ee) and Roneeively little detailed information is available. 

The fatal-accident rate ver million maehouts in-copper wipiise had a 


definitely downward trend in the period 1931-1946. The rate has fluctyated 
from a high of 1.2h in 1931 and 1932 to @ low of 0.65 in 1945 (fig. 23). 
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Iron mines have reduced the fatality rate appreciably in the last few 
years and have stopped the adverse trend reported by the Bureau of Mines in 
1942. The trend line for the period 1931-1946 is virtually a level line 
(fig. 24), This may mean that these mines are appreaching the irreducible 
minimum in their fatality rates, as EnSGe rates are tice low. 


The fatal-accident rates per “million man-hours in the Jead-zine area of ° 
the Mississippi Valley heave fluctuated more widely than any. other group of 
mines. The trend for the period 1931-1945 is slightly upward, even though 
the rates of the past 5 years show a definite a over many previous 
years (fig. 25) fie 3° aed A 


The trend of the siege benceident rate at gold, silver, and miscellaneous 
metal mines was definitely downward from 1931 to 1945, inclusive... The rate 
established was 0.85-in 19h and 0 OT in 19M, 1 the lowest attained during the 
period (fig. 26). 


The fatality rate per million man-hours of exposure at nemetatnieeniner a 
mines was lowered consistently from 1931 to 1936, but since 1936 the rate has 
increased. The trend has been definitely wpward during recent years (fig. 27), 
and the need for more activity in accident prevention is apparent. 


Quarrying 


The quarrying: industry as a whole has a much lower fatality rate per 
million man-hours of exposure than underground mining.{as would be expected) 
and the trend is slightly dowmward (fig. 28) for the 16-year period 1931-1916. 


The trend of fatalities from 1940 to 1946, inclusive, for the several 
branches of the quarrying industry is shown in figure 29. The trend of fatal- 
ities in the limestone industry is ‘definitely upward and.is largely responsi- 
ble for the relatively. small improvement in the record of ae indus- 
try as a whole, as shown in figure 28. : 


RESUME AND CONCLUSTONS 


The. mining industry seldom Secsives the ‘publicity it ‘sceiee Htth respect 
to mine safety... Accidents and disasters are given wide publicity, and much is 
written about the dangers of mining, but progress in making mines safer has 
little news interest, as it is not spectacular enough to warrant headlines. 
The mining industry as a whole has made tremendous progress in accident pre- 
vention, and comparison. of present-day fatal- and nonfatal-accident rates with 
those of a few decades ago proves this. Huge sums.have been spent in accident- 
prevention work, and results prove that such expenditures have paid dividends, 
not only in money saved: but in lives saved and prevention of. suffering. of 
workers. The monetary saving has compensated for far. more than the cost of 
accident-prevention. work, and had it not been for the immense strides in 
accident prevention. in the mines of the United States it is.improbable that 
this country would. have been able to achieve the marvelous mineral production 
that undoubtedly enabled it and its allies to win World War II. At first, 
safety work had to be "sold" on the humanitarian basis and this was quite 
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Figure 25. - Trend of fatal accidents, lead-zinc mines (Mississippi 
Valley), based on millions of man hours. 
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Figure 29. - Trend of fatal accidents in certain branches of the 
quarrying industry, based on millions of man hours. 


Google 


I.C. 7465 


widely done, as no decent mining company official would willingly permit con- 
ditions to exist that might be responsible for the killing or maiming of the 
workers. Later, through experience, it was possible to prove that accident 
prevention paid dividends in actual monetary savings as well, and then acci- 
dent prevention became an accepted part of the operation of up-to-date pro- 
gressive mines. This is particularly true of many of the larger mining com- 
panies where accurate studies have been made, records maintained over a period 
of years, and the dollar savings established. 


‘Extensive studies have been made by private investigators and State and 
Federal agencies to determine safer practices in mining, and the results of 
these studies are available to all who are interested. Educational work in- 
tended to teach operating officials and workers safery ways of working and 
making working places more secure is carried on at many mines; State and 
Federal agencies provide instructors without charge, and some mining companies 
m.intain schools where new and inexperienced men are taught safer ways of 
doing virtually everything required of them. 


At many mines, when an inexperienced worker is employed, the practice is 
to set him to work with an experienced man for a few days or weeks. Unfor- 
tunately, too often this results in the inexperienced worker being taught 
dangerous ways of working that have been practiced for years by rule-of-thumb 
workers, and not the safer ways. This is pen ne true of blasting, han- 
dling of explosives, and in timbering. , 


The ever-increasing cost of compensation to workers and their dependents 
for personal injuries from accidents makes accident prevention one of the 
major problems in mining. This problem can be solved if top management offi- 
cials become really "safety conscious" and insist that accidents must be pre- 
vented; this would automatically cause supervisors to require that their em- 
ployees work safely as a condition of holding their jobs. Safety in mining 
or in any other industry cannot be achieved unless all concerned are safety 
conscious and cooperate. 


It is unreasonable to assume that any worker willfully performs his work 
So that he may be killed, maimed, or injured. Usually he does his work in a 
dangerous way because he does nee know a safer method or because he has seen 
others do essentially the same thing without being hurt. Many workers refuse 
to believe that certain acts are dangerous because they themselves have never 
been injured while doing them. These and many other reasons are advanced to 
explain the lack of safety consciousness among many workers. The remedy lies 
in teaching workers safer ways of. performing their work and insisting, through 
competent supervisors, that it be done that way. Pressure for more production 
may cause a supervisor to take the risk of permitting employees to take short 
cuts; sooner or later departure from eeonder safe methods of working will 
bring about an accident. 


The employment and accident statistics of the coal-mining industry are 
more comprehensive than those of other branches of mining, and as a result 
more detailed information is available. For many years coal-mine-accident 
statistics were based entirely upon the rates per million tons of coal produced; 
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more recently man-hour statistics have been used. The statistics show that 
fatal-accident rates for the ‘coal-mining industry have been reduced tremen- 
dously over a period of years, whether the rates aré based upon millions of 
tons of coal produced or upon millions of man-hours of exposure. This is of 
prime importance ‘because of the unfavorable: publicity: given to the accident 
record of the coal industry because far more publicity has been given to the 
occasional occurrence of a mine disaster, with the implication that these 
affairs are increasing, whereas the truth is that mine disasters have decreased 
75 to 90 percent in number and in numbers killed by them over the past 3 or 4 
decades, and a more or less similar decrease has taken place in the occurrence 
of all other types of accidents (fatal ‘and nonfatal} in the same period. The 
fatal-accident rate per million tons of coal produced in 1906 (bituminous and 
anthracite ) was 5.27, and in 1907 it was 6. 78; these rates compare with 3.64 
in 1930, 1.70 in 1945, 1.64 in 1946, and an estimated 1. 72 in 1947. The rates 
per million man-hours were 2.057 in 1930,°1.293 in 1944, and 1.192 in 1945; 
later statistics based on man-hours are not available. The tremendous reduc- 
tion in the fatality rate as calculated by either ee is obvious. | 


The bituminous-coal and lignite industry has undergone far-reaching 
changes in the last few decades; formerly, coal was loaded almost entirely 
by hand, but’ gradually mechanized loading has been introduced in many mines, 
thereby increasing the output per men with some temporary increasing: or chang- 
ing of the hazards ‘of mining. In 1923, only 0.3 percent of the coal mined 
underground was loaded mechanically; the mechanized: production increased 
steadily, and in 1935 13.5 percent was londed mechanically. By 1940 it had 
increased to 35.3 percent, and in 1945 mechanically loaded coal constituted 
56.1 percent of the total coal produced at underground mines. Although mech- 
anization of mines creates hazards, accident rates in the coal mines of the 
United States were much lower at the end of the period of rapid mechanization 
hen before it began. 


Coal stripping has increased in dacertence thie sesaasties of: coal by 
stripping was only 4.3 percent of the total bituminous-coal and lignite mines 
in 1930, but in 1945 and 1946 more than 109,000,000 tons were produced from 
stripping operations, | or approximately 19 percent of the total. The accident 
rate at stripping workings is much lower than in underground mining, and the 
increase in stripping tonnage has helped to lower the accident rate for the 
entire industry, even though underground mining also has’ shown material re- 
duction in accident rates. 


Underground bituminous-coal and lignite mines also have. shown marked 
improvement in accident rates since 1930. The fatality rate based upon mil- 
lions of tons produced in 1930 was 3.594, and this had decreased to 2. 065 in 
1944; the fatality rate based on million man-hours of exposure was 2:175 in 
1930 and 1.379 in 1944. The nonfatal-injury rates based upon million man- 
hours of exposure were 95.072 in 1930 and 63.193 in 1944. These records show 
that much progress has been made in reducing the hazards of mining coal by 
underground methods and that by no means all of the reduction of accident 


rates in coal mining since 1930 Sols ‘been due a the increased production of 
coal by eee Ppine 
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Major coal-mine disasters are spectacular and most ‘of the unfavorable. 
publicity given the coal mining industry can-be attributed to them; the haz- 
ards of coal mining are emphasized and the impression is created that explo- 
Sions are the principal cause of fatalities in coal mining. Statistics show 
that this is a fallacy, because in the 17-year period 1930-1947 major coal- 
mine explosions in anthracite, bituminous-coal, and lignite mines caused less 
than 10 percent of the fatal accidents that occurred in le years, and the 
highest percentage of fatal accidents due to explosions in the 5:remaining 
years of the period was 24.3 ‘percent in 1940. 1947 was the second worst year 
in this period, as 23.8 percent of the total accidental deaths.were caused: by 
major explosions. The decrease in total number of coal mine disasters that 
occur annually is very marked when the period 1906-1947 is considered; In 
the 5-year period 19C6-1910, a total of 84 major disasters: occurred, which 
compares with 25 in the 5-year period 1943-1947 and 19 in 1931-1935. In the 
period 1906-1910, 2,492 men were killed in major disasters and in ‘1943-1947 
547 were killed. The record low was established in 1931-1935, when 265 men 
lost their lives in mejor disasters. These records are significant when the 
total coal production is considered; the number of major disasters and the. - 
number of men killed in them have decreased materially, whereas coal produc- 
tion has increased, showing that the conditions that bring about these. major 
disasters, particularly gas and coal-dust i aaa have been ania elim- 
‘inated. 


Rock dusting is one of the recognized means of averting widespread explo- 
sions in bituminous-coal and lignite mines. The number of mines using rock 
dust doubled between 1930 and 1943, whereas the quantity of rock dust applied 
to the underground workings in 1943 was four times greater than in 1930. Rock 
dust is not a sure preventive of widespread explosions as it is now generally 
applied in mines; only when most of the coal dust is. removed from the floor, 
roof, and ribs of underground workings before rock dust is applied and the 
rock dust is applied to all accessible surfaces and is maintained at a minimum 
of 65 percent can reasonable security be assured in a nongassy mine; if the 
mine produces gas, the percentage of rock dust must be increased. These facts 
are frequently overlooked, and a sense of false security is achieved. Adequate 
ventilation and sufficient rock dust applied to all accessible surfaces and 
maintained at all times to keep the percentage of rock dust above the minimm 
65 percent will do much to eliminate major explosions in bituminous-coal and 
lignite mines, and the cost of keeping these two essential precautionary meas- 
ures in effect is less than er of most available methods of insuring a mine 
and its employees. 


The annual production of anthracite has decreased from approximately — 
90,000,000 tons annually in 1910-1924 to around 55,000,000 tons in recent 
years. Employment decreased from a high of 179, 679 in "1914 to estimated lows 
of 74,000 in°1945 and 77,000 in 1946. Much of the anthracite production is 
obtained by ‘removing pillars, commonly referred to as second-or third mining; 
such mining is likely to be more hazardous than mining in virgin coal. Approx- 
imately 18.0 percent of the total anthracite production was obtained from 
stripping in 1943, which compares with 12 percent in 1936-1939.: The fatality 
rates based upon millions of tons of coal and millions of man-hours of exposure 
show a marked decrease. The fatality rate per million tons in 1910 was 7.114, 
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-.. and the estimated rate in 1943 was 2.867. The fatality rate per million man- 
hours of exposure in 1910 was 1.720, whereas the estimated rate was 1.000 in 
1945 and .1.C74 in 1944.. The reduction in fatality rates under the conditions 
- currently found is. ‘proof of the etaminetion of many hazards formerly consid- 
ete: Tanerent to anthracite mining «| 


a? nese in the metal and neste ieeaieeed minis, ‘accident record 
. over the 16-year period 1931 to ‘1946, inclusive, is commendable, but the rec- 
ord igs marred: by the adverse, trend of the Sagal rate in nonmetallic- 
ae) mines.. 


So ‘The fatal wectaent: rate in iron: ice in the : parted 1931-1942 took an 

-. adverse trend, but, since that time @ marked improvement.in the annual fatality 
- rates has.made. the trend line virtually ‘level. Ries coeetee during the war 
«years, when, Production was, large. ae | 


- Metal and nonmetallic -nireral mines” ‘as a whole can eeu affort to re- 
examine their methods and ‘practices in connection with accident prevention, 


ana. it is. probable ‘that many improvements ‘can be made insofar as safety for 


| workers. is concerned, Methods and practices of 25 or more years ago are still 
in effect in many mines, which have not taken advantage: of the progress made 
in nigaretal prevention. 


y the statistics of the quarrying industry cover voth the quarries and 

. their. related plants and do not differentiate between side-hill quarries and 
.open-pit quarries, although. the conditions in them are dissimilar. The quarry 

: industry as a whole has lowered the fatal and nonfatal accidents materially. 

.-/In.the 10-year period 1911-1920, an average of 164 men were killed and 9,299 

. injured annually; in the 10-year period 1936-1945, an average of 76 men were 
killed and 5,446 injured each: year , a decrease of 53.5 percent in the number 
of. fatal accidents’ annually. 


bes ‘The nunber of workers in quarries has been drastically reduced since 1911, 
when 110,954 men were employed; this compares with the employment of 58,476 
workers in 1944 and 58,180 in 1945.” -_ 
eee The cement industry has the lowest accident ‘rate of any of the branches 

- of the quarrying industry. The fatality rate per million man-hours in 1940 

was 0.27; in 1942 it increased to 0.65 because of a ma jor disaster due to 

explosives, and in 1945 it was 0.19. This industry is to be congratulated on 

_ the excellent records achieved by many of the Pa in working long periods 

without an. accident causing: lost. time. ie 


ey “The fatality rate. per miiiion man-hours of exposure “in the limestone in- 
dustry has increased during the 6-year period 1940-1945 from 0.56 in 1940 to 
0677 in 1944 and.0.68 in 1945. -The inerease ‘In accident ‘rates should be a 

.; cause of. ma jor. concern to the industry.: ‘Limestone » ‘quarries of which the chief 

_.. product 4s lime reduced. the fatal accident rate per million man-hours from 
0. 33 in, ven to, 0.41 in 1943 | 
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The progress made in accident prevention in any given commodity should 
be measured by comparing the numbers of workers killed or injured while at- 
taining tne required unit of production. The reduction in accidents may be 
attributable to changing from one mining method to another or to doing mechan- 
ically what was formerly done by hand, but if the number of accidents per 
unit of production is reduced, then real progress has been made. 


The mining industry as a whole had done a relatively good job in prevent- 
ing accidents, no matter how the accident statistics are presented or on what 
basis they are calculated. The number of workers killed or injured annually 
is less in virtually every branch and subdivision of the mining industry than 
it was in the past. The success of the accident prevention work should be at 
lcast as worthy of public mention as are the disasters that occur from time 
to time. Greater publicity in regard to the success made in mine safety might 
encourage mining concerns to redouble their efforts to prevent accidents and 
further reduce the number of workers killed or injured each year in our mines. 
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